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Pressure applied by the screw forces 
lubricant through ducts, inaccessible 
to the contents of the pipe line, down 
to the lubricant chamber at the base of 
the plug. This tremendous upward 
pressure momentarily unseats the plug, 
raising it an infinitesimal distance, 
which permits the valve to be easily 
operated. When the plug is turned the 
surfaces of both body and plug are 
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For Big Production and Low 
Operating Cost 


SHRIVER 
FILTER PRESSES 


hey increase output and effect marked savings 

t 
in filter cloth replacements and the recovery of 
values. Little attendance and less wash water adds 
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to their economy. 
Have wide joint surfaces. Accurate finishing 
of plates and frames, coupled with an efficient 
tightening device, prevents leakage. , 
Presses for all industrial filtration. Small presses T Sh ° & Cc 808 Hamilton St. 
tor laboratory work ” river Oo. Harrison, N. J. 
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Ruggles-Coles 
Indirect Heat Dryers 


are the only efficient dryers of this type built. 
They possess the same efficiency as ordinary 
single shell dryers and will dry any material 
without discoloration. 





We manufacture seven other types of 
direct heat and steam dryers. Shall we 
send you details? 


Ruggles-Coles Engineering Co. 
50 Church Street New York 











CHEMICAL CENTRIFUGALS 


“The Finest Extractor Made” 





[hat’s what most engineers said at 
the 1920 National Chemical Exposi- 
tion on seeing the 


“Hercules - Electric” 


Patents Pending 


Self Balancing—Bottom Discharge 
Sizes 6 to 60 inch 


Eastern Representative Southern Representative 
F. A. TOLHURST E.S. PLAYER 
10 Se. Tth St., Philadelphia, Pa. Greenville, S. C. 


Canadian Representative: 


WHITEHEAD EMMANS, Ltd. 


285 Beaver Hall Hill, Montreal, Canada 


EAST JERSEY PIPE CO.- PATERSON.N.J. 
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International Migration of Technical Men 
And the Diffusion of Manufacturing Secrets 


NTERPLANT migration of technical men and diffu- 

sion of manufacturing secrets are concomitant. Busi- 
ness ethics limits the practice, but there are condi- 
tions where good business demands that there be some 
migration with accompanying diffusion. Every plant 
manager knows that the employee who will sell the 
secrets of his former employer is not a safe repository 
for his own carefully guarded manufacturing methods. 
He is convinced that he must not start the subsidizing 
of crookedness by bidding higher for his competitor’s 
men. But should conditions arise within the works of 
his competitor that caused men to resign of their own 
free will and come to him seeking employment he would 
be a weak business competitor if he did not hire any 
of them he wanted. 

This very condition exists today between the German 
and American dye companies. There are a few German 
chemists who, recognizing that the monopoly, and con- 
sequent prosperity, of their home industry is at an end, 
are seeking to escape future adversity by migrating to 
American plants. The German Government sees its last 
grasp on this important industry being broken by this 
movement and has ordered the frontiers guarded and all 
suspected emigrant dye chemists arrested. Dr. OTTo 
RUNGER and Dr. JOSEPH FLACHSLANDER, however, got 
out of Germany and into the United States and are now 
working for the du Pont company. Shall these men be 
censured for disloyalty to the discredited German sys- 
tem of which they have been a part in the past, or shall 
they be allowed to make this their country? They 
cannot go back to Germany and re-enter the fold. They 
must make good here. To do so they must not be denied 
any reasonable opportunity nor be hampered by feelings 
of individual hostility on our part. Nor is American 
industry to be denied the opportunity to build for the 
future by the aid of individuals who, through changing 
economic and industrial conditions in Europe, choose 
to seek more attractive fields of endeavor. There are 
many such among us already. 

In this matter of anti-German thought what we need 
most to keep in mind is the hazard of Germans together 
in large groups. Individual Germans are just like other 
people; German-born Americans are among the best of 
Americans. In a few years we hope that the danger of 
Germans in groups will be over. Suppose 100 German 
chemists were bidden to come here, and as a body to 
settle themselves in our industries. Singly they would 
probably be all right, and in time become useful citizens. 
But jointly, if they were inspired or instructed with 
the idea that their main business was for das Vaterland, 
that while engaged here in good faith they would 
secretly address themselves to the advancement of 
deutsche Industrie, then the suspicion might well arise 


that neither the truth nor the comity of men nor decency 
nor even honor itself would have weight with them. We 
don’t want Germans “planted” in groups in this country, 
but if German individuals choose to recognize a new 
order of things and cast their lot with us they should 
have an opportunity to show their good faith. As for 
their being a menace to American industry, we may 
confidently leave it to our big companies to protect their 
own interests and those of the country. 


How Much Conceit 
Is Beneficial? 


Wes a young man finishes college and begins work 
in earnest, he finds himself the object of an in- 
direct campaign to “take the conceit out of him.” His 
elders and business associates see to it that he gets 
only such work and consideration as will show him how 
small he is in the scheme of things. If he doesn’t have 
good luck and get promoted within a reasonable time, 
he is likely to feel downcast and to be glad to cling to 
the industrial machine by any kind of insignificant job. 
Especially if he has the temerity to marry within a 
year or two after finishing college and before he has 
established himself, he loses his conceit almost entirely 
and becomes as meek as any employer could wish. 

The question is, Should young men be bullied out of 
their conceit? WHITING WILLIAMS, author of “What’s 
on the Worker’s Mind?” thinks that conceit is what 
makes complicated and highly specialized industry pos- 
sible, and he advocates that employers encourage their 
men to feel their individual “worth-while-ness.” He 
explains that the mechanic comes regularly to his bench 
and the millionaire to his desk, and make sincere, valu- 
able citizens because each feels that he is an important 
part of the industrial fabric. Each one, though he has 
grievances and further ambitions, is proud of what he 
has achieved and can do, and this pride brings him 
daily to his work and adds zest to what otherwise would 
be drudgery. As an experienced personnel-manager, Mr. 
WILLIAMS suggests that this self-pride or individual 
conceit is the very basis of the social system. Labor 
unrest comes rather from the neglect of employers to 
permit their men this incentive than from differences 
about wages and salaries, says Mr. WILLIAMS. There 
are more foremen and officials who take unnecessary 
joy out of life than there should be for healthy condi- 
tions, is the conclusion of his book, written after seven 
months spent working as a common laborer in overalls. 
In other words, too many of the wrong kind of bosses 
have been promoted, and their driving, narrow ways 
have brought resentment. Common laborers, as well as 
young engineering graduates, have been given too little 
opportunity to feel the sense of individual worth-while- 
ness that Mr. WILLIAMS recommends. After all, as so 
many philosophers from PLATO to HERBERT SPENCER 
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England. Just as an example, a letter to the London 


Times generally receives respectful consideration both 
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dividuals to express themselves, as the canny ADAM 
MITH long ago pointed out. In spite of the hampering 
class distinctions British society, individual genius 
prabably more quickly recognized than in America. 
l hose n control of things there are influenced by a 
audition to help original thinkers who appear to possess 
lf of value to tne nation, 
ly nerica there s, ot course, what is called “ran 
t individua m.”’ but it results in evervone being so 
th } own affairs or so shortsighted in his own 
rouble } ne oungv man ol exceptional talent is as 
‘ ( ré } inrecogn zed a not Why was it, for 
ce, that HeRBeERT Hoover found more scope for 
raore ibility in London than in America, at 
til he well-known and successful engineer? 
‘ Vithout « | ne had peen a more Col ventional t\ pe 
iid nave ound plent of opportunities in this 
t but because his ombination of gifts was of 
he | that the ordinary American employer did not 
e, he ind more ractive openings in British 
dire d from Londo) 
lal historical case, the record BENJAMIN 
OMPSOD vho died over a century ago, shows that 
nat otable ‘ t administrator found instant 
iravement in Europe, where he 
( r B IN THOMPSON in England and 
R Bavaria In America, although he 
d Ne IK d family, he encountered only 
| true that he le i ortune 
eve, it most of h york benefited 
he inded the Roval Instituti n Lon- 
t ie to h honor in Munich It was 
tl America « not profit more by his unusual 
th pure and apphed science wh as his 
‘ he the pl of heat and his experiments 
tne Americans who have Our 
! ‘ ! d.thar vas po ible their ow} 
\] ner oul he mentioned. nd ma 
( ( the chance to try their fortuns 
vou have succeeded better there 
‘ f ( Kurope quicker to reco 
‘ lent than is America, not onl 
MN d art commonly admitted—but 
( (ij eneral ( e \ eri 
ely rt other is Ol yi] 
r 1 Wi have amassed a 
f ‘ But the t is that it more 
ortant t ecog e abilitv among native Americans, 
cl HOOVER and THOMPSON, than to make the for- 
‘ It or Russian immigrant The good that 
great constructive thinker or critic can do is more 


to the nation than is the operation of the cor- 
a get-rich-quick Ponzi. 


ner fruitstand or the business oft 





38 CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 24, No. 6 


America’s first consideration should be encouragement 
for her own young men to express themselves in ways 
helpful to national interest. 

That young men are conceited is an excellent sign. 
[Instead of bullying them into forgetting their ambi- 
tions, the men in control of industry should take youth 
more seriously and train it more broadly and more 
sympathetically, granting opportunities that appeal to 
the adventurous and eager. In Germany, before 1917, 
visitors remarked that when the Kaiser or his generals 
passed down the street, people literally held their breath. 
That was conceit grown unhealthy beyond all reason, 
but the moderate conceit that Mr. WILLIAMS advocates 
is healthy and beneficial. 


Metallurgical 
Mysteries 


pei are so dull who are not at some time or other 
impressed with the mysterious things with which 
they work and the mysterious changes taking place 


under their guidance. In olden days, more simple minds 
were often overpowered by the strange and unexplain- 
able on all sides, and saw at times the hand of Deity. 
Today, we more sophisticated talk about the size of the 
stellar system and the energy in a radium atom just 
as though the infinite were conceived by finite minds. 
But fancy how dull and uninteresting things would be 
if everything was known about them—the precise facts 
of their constitution and the exact action under all con- 
Metallurgy dull and 
uninteresting to many know hardly how to pro- 
nounce the word, but how dull it 
who know most about the art if all the mysteries were 


ditions. may be and doubtless is 
who 


would be even to those 


solved! Real mysteries, not those pseudo-mysteries 
which one often meets. Such as a locked door which 
conceals some trade secret—more often than not a 


process known to many and discarded by them vears ago 
The fence erected to keep out inquiry too 
often coops self-sufficiency and ignorance. Or such an- 
that indefinable 
thing which makes an octagon bar labeled in gilt better 
than a round one stamped in black. 

that the limit of human 
to push a little farther back the boundary be- 
tween the known and the unknown and that there will 
residue of darkness, still it is 
take stock and find that 
practices daily large-scale opera- 
information is pitifully 


for a better. 


other myth as “body” in steel some- 


Granting achievement is 


merely 
always remain a vast 
surprising at times to 
metallurgy 
tions about which our precise 


ever 


branch of 


small. Why do heavy mineral particles float in a Callow 
cell? In what way are metals entangled in slag and 
never recovered? Why should humidity play such an 


important part in the electrical precipitation of fume? 
What is the nature of the forces acting between white- 
hot metal and gas, forces underlying all steel-making 
What is the 


son cracking? 


nature of hardening or of 


processes ? sea- 


Of course such problems are highly complex. A tre- 
mendous amount of work has already been spent upon 
Their final solu- 
tion will probably call forth scientific knowledge and 
resources of high order. But there are many problems 
simpler which can be attacked with more 
modest equipment. As Why does a copper 


them, and still there is no conclusion. 


somewhat 


instances: 


plate prevent case carburization; is it because the thin 
covering is impervious to carbon monoxide, or is copper 
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more active than iron in extracting carbon from that 
gas, so that there is little left for the iron underneath? 
Why does cupola-melted white cast-iron require a higher 
annealing temperature than the same metal melted in 
an air-furance; is it because of higher sulphur or finer 
grain? Why should either affect graphitization? Why 
does quenched silicomanganese steel made in the open- 
hearth require a draw 100 deg. higher for equal hard- 
ness than metal of the same analysis from the electric 
furnace? It it due to extra nitrogen in open-hearth 
steel; is it due to strange carbides formed in local hot- 
spots under the electric arc; or is it merely due to the 
better separation of laminar pearlite usually found in 
such electric steels? 

One might proceed to enumerate many such problems, 
all of intense importance from a commercial viewpoint. 
Some of them are under active investigation, such as 
sulphur and phosphorus limits in tonnage steels, brittle- 
ness of steel at a blue heat, and the relationship between 
fatigue and other physical tests. Others deserve closer 
attention than apparently they are getting. Why should 
the common alloy steels acquire “temper brittleness” if 
slowly cooled after drawing? Why should quenched 
mild carbon steels after drawing at 400 deg. C 
maximum strength, hardness and solubility in 
The latter fact has been long known and associated with 


give 


rea ids’? 


a peculiar microscopic appearance sometimes called “Os- 
mondite,” yet 


the phenomena do not occur in higher 
aluminum all 
If a 
similar to 


life is 


carbon steels. Silicon, phosphorus and 
increase the grain size in steel 
but spring be given a heat-t 


that which it originally 


castings. sound, 


used reatment 
received, its 
Why? 


Perchance some who read these 


subsequent 
greatly shortened. 


ines will attac} 


one 
of these problems in a systematic w Thev will then 
find a new interest in thelr workaday life 
By product Coking 
Establishes Another Record 

N 1920 the byproduct coke production of the United 
| States was approximately 30,700,000 net tons. This is 
an increase of 22 per cent above the output of the 


previous calendar year, the many influences, 


mong others the fact that 850 new ovens were put 
nto operation during the vear. Not only was the 
quantity of byproduct coke greater than ever before, 


but also the percentage of the coke output produced 

n byproduct ovens increased to practically 60 per cent 

of all, only 40 

beehive ovens. 
Whether 1921 


tonnage or not will depend 


and a fraction per cent being made in 


will show a continued increase in coke 


upon many economic factors 


heyond the ken or even the guess of the most learned 
rophets. However, it is safe to say that the percentage 
coke made in beehive ovens will for some time con- 
nue to decrease. Indeed, it is to be hoped that a 


ecidedly lower percentage will be made by this process 


ich vear until we can say that the beehive oven is onl 
negligible factor in the situation. Simultaneously, of 
urse, the byproduct oven output will increase in both 


juantity and percentage. 
It is too much to ask that all fuel be processed, for 
all our bituminous coal could be treated in coke ovens, 
vhich it cannot, there would be no adequate market for 
nany of the byproducts. We could, of course, use all 
f the light oil as motor fuel; in time we might absorb 
ill of the tar as a Diesel engine fuel or as a petroleum 
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substitute; and too, the market for nitrogen would care 
for all of the ammonia produced (presumably to the 
exclusion of Chilean nitrate) if the fertilizer demands 
were carried to the limits proposed by experts in soil 
improvement. However, the economic conditions per 
mitting such tremendous developments would not justify 
the necessary large investment in coal-processing equip- 
ment. It is well to bear this fact in mind and 
rushed off our feet by the theoretical advantages which 
can be so glibly recited in favor of coking on a large 
scale, 


not be 


Reasonable encouragement should be 
coking of coal, so that the market for 
be amply supplied 
maximum utilization of these 
materials. In the meantime, however, it should be 
learly recognized that the development will be 


the 
byproducts may 
offered 
valuable 


riven to 


and inducement for the 


chemical raw 
gradual 
rather than spectacular. And through it all there should 
from 


be a progress vear to vear that will be most 
encouraging to both byproduct producers and to the 
industries using their products as raw materials. 
Rrains Applied 
To Forging 
Bete of a hundred kinds impress one with the 
herculean efforts France made seven years ago to 


stop the German attack. Once stopped, and taking stock 


of her resources, she found the enemy in possession ot 
70 per cent of her metallurgical works. This at the very 
outset of a war, won undoubtedly by human courage and 
sacrifice, but nevertheless a war between special engines 
and machines of great power and wide variet) 

That eminent French EUGENI 
made allusions to the 


ironmaster SCH NEIDER 


has recently several 


progres 
construction and intensive production which was neces 
sary in order that their troops could be properly sup- 
plied with munitions. In his presidential address before 
the 1918 meeting of the British Lron and Steel Institute 
he alludes to the startling possible by 
attention 


: : 
delay Ss in 


savings made 


every being given to eliminate unnecessarn 
fabrica‘ion. “Two compressed-steel 


ingots, 


weighing respectively twenty-one tons, were selected, 
as they came from the molds, to be forged into three 
220-mm. Schneider mortars and one 155-mm. Schneider 


Particular 
former through 
left to the 


whereas it 


howitzer. attention was bestowed on the 


all forging operations; the latter wa 


hop. Now, 


! 


current routine of the gun 
one-half days and seve) 


heatings, plus one of annealing, 


, 
eleven and 


| 
took 


to transform the former, 
for the latter forty-three days and nine successive heat 
ings, plus one of annealing, were necessary. The ex 


penditure in fuel was, therefore, more considerable for 
the latter, but especially there was ample scope for th 
elimination of the so-called dead stops.” 

With three-quarters of the plants gone, France « 
effort to 


works far to the 


course strained every 


| , “mo ° 4 | ‘ ] . 4 
odern rear of the battle zones: bu 


vaiting their completion, a close attention to operating 


letails was evidently able to increase the apparent c: 


tv enormously. 


While 


he does not say as much in so many words, 
undoubtedly the recorder he described last fall, and 
briefly noted in this issue, was of great help in such a 


remarkable saving in time. It is a happy augury that 
tradition, which excludes sunlight from a forge shop, 
has been unable to prevent the entrance of 
sense. 


common 
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Readers’ Views and Comments 
c——— SREP —_—— $$ —————“€ 
Shall Chemists Be Registered, Certified has been proposed recently in this country. A certain 


and Legalized? 


To the Editor of Chemical & Metallurgical Engineering 

Sir:—Referring to your editorial, “A Question That 
Will Not Down,” in your issue for Feb. 2, I think that 
the views there expressed are very much to the point, 
and I agree with you that the scheme of listing and 
certifying chemists had best be tried out first in New 
Jersey. I question whether it is really necessary to 
start a new organization such as the proposed Institute 
of Chemistry. Could not the matter be handled by one 
of the existing chemical societies, either the American 
Institute of Chemical Engineers or the American Chemi- 
cal Society? That new, live organization, the New Jer- 
sey Chemical Society, is most earnestly interested in 
the question, and undoubtedly can do much by trying 
out the idea in its own state. 

The main issue, as'I see it, is not only “Who is a 
chemist?” but “How to tell the general public who is 
a chemist.” Members of the chemical and allied pro- 
fessions industries employing chemists need no 
Institute of Chemistry to recommend men to them or 
tell them where to procure certain materials. The 
general public, on the other hand, have a very vague 
idea as to how to proceed. Their only source of infor- 
mation is the daily press and the Saturday Evening 
Post. Probably. they have never heard of our chemical 
journals nor of the Chemical Catalog nor of that handy 
little annual published by Williams & Wilkins of Bal- 
timore. 

My suggestion is to have the New Jersey Chemical 
Society do some advertising. This may bring forth ad- 
verse criticism on the ground that it is unethical for a 
scientific organization to advertise. Nevertheless, if the 
advertising be done discreetly, the objections will easily 
be overruled. The society might insert a small notice 
in the Newark News throughout the year informing the 
readers that anything pertaining to chemicals or chem- 
ists can readily be ascertained through the society. 

South Yonkers, N. ¥ COLIN D. FINK. 


and 


Should Start Within American Chemical Society 
To the Editor of Chemical & Metallurgical Engineering 

Sir:—Referring to your editorial on the proposal of 
the New Jersey Chemical Society to organize an Amer- 
ican Institute of Chemistry, I wish to say that I have 
already had some correspondence with the promoters of 
this plan and have strongly advised the desirability of 
not attempting to have the tail wag the dog, but to get 
the dog to wag the tail. In other words, a small society 
should not take upon itself the burden of starting a big 
institution which it would be difficult for even the 
American Chemical Society to start. I think it would 
be far better if the movement should start from the 
parent society and not from one of the smaller organi- 
zations, because the men of reputation in the country 
will hardly like to go into an august body, such as this 
would be, through the back door. 

The origin of the Institute of Chemistry of Great 
Britain is along much the same line as the plan which 


section of the Chemical Society in London was under 
the impression that the highbrow stuff read and pub- 
lished by the Chemical Society was not exactly what was 
needed for a consulting chemist. Several of the latter 
tried to get the Chemical Society to form a section 
through which consulting men could be known to the 
country as experts in certain lines. The highbrows in 
the Chemical Society said that any man belonging to 
it was guaranteed as being the finest man in his profes- 
sion, to which the others replied that all that was neces- 
sary to belong to the Chemical Society was to get three 
members to sign a paper, and pay one’s dues yearly, 
which any office boy could do. As a consequence a few 
of them got together between thirty and forty years ago 
and formed the nucleus of the Institute of Chemistry 
of Great Britain, and after they had been in existence 
for a time they managed to obtain a Royal Charter, 
which gave them power similar to that exercised by the 
universities—in a measure to grant a degree, which 
was given only after an examination. The self- 
appointed nucleus of this organization, being men of 
reputation and in most instances well known to the 
country at large, exercised great care and diligence that 
no office boy or similar person was admitted during their 
organization of the society. When the Royal Charter 
was granted all free admissions were stopped, and en- 
trance was obtained by examination only, a practice 
which obtains to the present day. 

The objects of this society were to raise the stand- 
ards of the consulting man and generally see to the 
ethics of the profession; and I think I am not wrong in 
saying that any Fellow of the Institute of Chemistry of 
Great Britain is an exceedingly high-class man and can 
always be relied upon in any class of work which he 
undertakes. Should he get into work for which he is 
not quite competent, all he has to do is to go to one 
of the other Fellows who stand always ready to help 
him. All chemical offices of a public nature in Great 
Britain can be obtained only by Fellows of the Insti- 
tute of Chemistry. Only in very rare instances are 
chemical posts given to other men, and during the war 
this was very much accentuated. 

You will remember there was a similar movement on 
foot here some years ago, but instead of starting with 
the parent society, the American Chemical Society, a 
certain few broke away and started the American Insti- 
tute of Chemical Engineers. I do not think that the 
chemical engineers are the right people to have charge 
of such a movement as the New Jersey Chemical Society 
proposes, nor do I think that the New Jersey society 
itself is the right place to start it. It should be done 
within the body of the American Chemical Society and 
certain selected men within that body should be formed 
into a section of consulting chemists, which would raise 
the standards of that class of chemists and would after 
a time institute an examination whereby only those fitted 
could become members. There would be a very great 


advantage in having such a society as this, because at 
the present time it is almost impossible to recommend 
a suitable man to a client, unless one happens to be 

















February 9, 1921 


personally familiar with the records of a large number 
of men. In any event, there is no official record, and 
one has to trust to memory and hearsay, as to what this 
or the other man does or is competent to do, 

A FELLOW OF THE INSTITUTE OF CHEMISTRY 

New York City. OF GREAT BRITAIN. 
Register, Perhaps Certify, But Not Legalize 

To the Editor of Chemical & Metallurgical Engineering 


Sir :-—Referring to the proposal to form an Institute 
of Chemistry, I feel that the American Chemical Society 
now possesses a very good list of all the chemists in the 
country, though I am sorry to say that it contains the 
names of some who do not stand high. I would like to 
see the American Chemical Society’s membership re- 
vised into chemists and associates, and have the former 
picked by a good committee. This would cover the first 
two points proposed in the scheme of the New Jersey 
Chemical Society—namely, listing and registering. As 
for certifying, this also might be worked in. 

In the matter of legalizing, however, I am not sympa- 
thetic. I know that plumbers are legalized, but plumbers 
are robbers; doctors are legalized, but their patients 
pay for their mistakes; undertakers are legalized, but 
they bury the mistakes of the doctors. I believe that 
chemists should be able to demonstrate a high standing 
to such an extent that they will not need any legalizing. 

New York City. DAVID WESSON. 


Need for Complete and Classified List 
To the Editor of Chemical & Metallurgical Engineering 


Sirk :—Referring to your editorial on the proposal to 
form an Institute of Chemistry, I am inclined to agree 
with your opinion. I think, however, that the plan has 
several good points, and suggest that Dr. Crane talk to 
the Council of the American Chemical Society about 
them. 

While in Washington during the war, my work 
brought me in contact with chemists all over the coun- 
try, and at that time an alphabetical list was made of 
all chemists in the service as well as out of it. I had 
hoped that this index might be kept up, and by combin- 
ing it with the data secured by Major Breithut and the 
records held by Dr. Parsons, it would have been a com- 
paratively easy matter to make a complete list of all 
chemists in the country and classify them according to 
their qualifications. I should like to see something of 
this kind carried out, as I believe it would be of great 
benefit to American chemical industries. 

Brooklyn, N. Y. ALLEN ROGERS. 


Certification a Difficult Problem 

To the Editor of Chemical & Metallurgical Engineering 

Sir:—Replying to your recent letter regarding the 
advisability of organizing an American Institute of 
Chemistry, I would reply that the subject is a compli- 
cated and difficult one to handle. The New York Section 
of the American Chemical Society was troubled with 
the same problem about fifteen years ago, and after con- 
siderable study and discussion of the question decided 
that it would be inadvisable to attempt anything of the 
kind at that time. Of course, it does not necessarily 
follow that it is therefore inadvisable at the present 
time. 

Superficially, the question appears to fall naturally 
into two main problems: (1) Registration; (2) certi- 
fication. For purposes of registration, the proper place, 
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in my opinion, is the office of the secretary of the Amer- 
ican Chemical Society, where there are already avail- 
able the results of the extensive census of American 
chemists conducted by the Bureau of Mines during the 
war. In addition there is all of the material collected 
by the Chemical Warfare Service. The secretary’s 
office could without very heavy financial expense func- 
tion as the repository of the biographical records of 
all such chemists as may be willing to supply the requi- 
site information concerning themselves. 

The problem of certification is much more difficult 
and one which I do not feel the American Chemical 
Society can safely undertake without danger of dis- 
rupting its organization. The great success of our 
society has been due to its simple democracy, there 
being no distinctions of any kind attempted between 
the various groups of members. In years gone by such 
discrimination was attempted and we had active and 
associate members. The result was very unsatisfactory 
and as soon as this discrimination was dropped the 
society began to go forward by leaps and bounds, until 
it has reached its present proud position of being the 
largest chemical society in existence. 

To undertake the creation of an Institute of Chem- 
istry, presumably modeled along lines similar to those 
of the Institute of Chemistry of Great Britain, is a 
serious undertaking, and we must be clear in our own 
minds that the situation justifies it. 

MARSTON T. BOGERT. 


New York City. 
Would Advertise Profession of Chemistry for 
Public’s Education 


To the Editor of Chemical & Metallurgical Engineering 


Sirk :—Referring to your editorial on “Who Is a Chem- 
ist?” in which you comment on the proposal of the New 
Jersey Chemical Society to found an American Insti- 
tute of Chemistry, I wish to say that a good many years 
ago I was chairman of a committee of the American 
Chemical Society which considered this same question 
and reported that in its opinion it was undesirable either 
to license a chemist or to form an Institute of Chemistry 
such as existed in England. The committee was of the 
opinion, however, that it would be desirable for the 
American Chemical Society to set up a branch of its 
membership which should take the place of an Insti- 
tute of Chemistry and perform such functions of the 
British Institute as were practicable and desirable in 
this country. 

Bearing on this subject, I have recently written to 
Dr. Crane of the New Jersey Chemical Society sub- 
stantially as follows: 

The first question one naturally asks about this mat- 
ter of forming an Institute of Chemistry or of licensing 
chemists is, What is it designed to accomplish and what 
needs would such a movement fulfill? The answer 
seems to be that today there is nothing to prevent any 
man, whether he is wise or ignorant, able chemist or 
charlatan, from hanging out his shingle and advertising 
himself as a chemist. At the same time, before a man 
can practice either law or medicine he must have at- 
tained a fairly high standard and must have been legally 
recognized. Furthermore, even plumbers and chauffeurs 
must prove their fitness to act in their respective capac- 
ities, or otherwise we should be poisoned with sewer 
gas or constantly threatened with loss of life on our 
streets. The real question is whether the employment 
of a chemist involves risks to the employer that are com- 
parable to those taken by the public in employing a 








siclan or chauffeur, and furthermore, whether 


[nese risks can be removed or greatly minimized by 


examinil hemists and thus separating the sheep from 
rié { 
The relation of the chemist to the public is now such 
complex one, and the services now rendered by chem 
nd to be rendered in the very near future are so 
ried character, that it is difficult to see how an 
examination could cover the field. If it did so ade 
quate v could begin to pass It, and probably the few 
vho d do so would be by no means the best men. 
so much tor legislative regulation as to the fitnes 
her to practice their profession at all. The 
pilin of torming an Institute of Chemistry which shal 
tee only that its members have in the first pla 
extensive knowledge of general theoretical chemis 
nd, if if seems desirable, also guarantee that 
ertain ¢ ‘ of its members are expert in this « 
tna h of chemical practice, rests upon an entire! 
Tere urer footing as long as it does not at 
myp make a closed shop of the countrv and den 
( embers the right to work if thev can find 
plove The serious difliculty between the chemists 
ind the public today is the lack of understanding b 
tne publi of the nature of the services which the 
ner S 4 ! rende Restrictive legislation does not 
promise anything like a remedy for this, but the Ame) 
(hemical Society already is doing much, and pet 
ips an Institute of Chemistry, if it should undertake 
1] task, might accomplish more. The question seems 
© resolve itself into one of properly advertising the 
rofession of chemistrv, letting the public choose who 
erves it best It is only the chemists who can teach 
the public that their services are necessary and alu 
ible, and the plans outlined by the New Jersev Chem 
cul Society may be judged by the test of whether o1 
thev are to further this teaching. 
PARKER CC. McILUIN 
Plan Should Be Tried on a Small Scale at First 
/ fhe Badite of Chemical & Metallurgical Enagineerin 
Su Referring to your editorial on “Who Is a Chen 
and the proposal of the New Jersey Chemical So- 
‘ to start an American Institute of Chemistry, | 
h to say that such an institute if started should have 


mall geographical s An organization covering 


ype 


he State of New Jersey probably will be large enough: 
perhaps county or a few counties will be big enough 
for a beginning. In other words, I favor a kind of test 
ibe experiment first. Conditions vary so from city to 
nd state to state that | am convinced that the 
guration of national body in the beginning would 

nd unnecessarily delay national standardization far 


evorn tne Lime it which it can be accompl shed 
rier small units in different states or localities 
La the New Jersev Chemical Society trv to standardize 
things for, say, the Newark district and the spread out 
om there This process would bring to light a lot of 
oncrete facts that would help solve the national 
\s for some of the other things which it is proposed 
accomplish, why not assist the present agencies to 
hem better, rather than inaugurate something new? 


proposal to list all chemical products, why 
And 
not help Dr. 
Lovelace keep the Annual Chemical Directory up to date 


the 
ot help out the Condensed Chemical Dictionary? 
listing all chemical industries, why 


as [to 
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and properly enlarged instead of competing with him? 
[It seems to me that the New Jersey Chemical Society 
could contribute a great deal to the subject by outlining 
in the form of a law the necessary requirements for the 
general or specific practice of chemistry. Here again 
they might begin with a small district, such as Newark, 
then try it for the State of 
the state will pass such a law. 
BERNHARD C 


and New Jersey and see 


HESSE. 


Futility of Examinations 
of Che mica wv Me tallurgical Engineering 
“A Question That Will Not 
“As for the 


’ brings up a very vital ques- 


Sik:—In vour editorial, 
the Feb. 2 


certification feature 


Down,” in number, the sentence, 
tion, Who is really competent to judge the correctness 
; | x 


of answers to questions dealing with industrial sub 
jects? 


n other 


We have many men in the chemical, as well as 
sciences, with advanced ideas, which are not 
A set of examination questions can 


common property. 





easily (and quite unintentionally) ask for such knowl- 
edge, which the candidate has made a special study 
If he answers to the best of his ability, he would be 


seek 
the 


be considered 


publishing information which others have been 


ng unsuccessfully. If his answers are only on 


basis of published information, they may 
nsufficient due to special knowledge by one or more of 
tions 


the examining board. Furthermore, technical ques 


are often a matter of opinion due to varying conditions 
What is 
tions, 
Another phase of this question is how such an exan 
conducted. Would the candidate be 


solely on what he carries in his head or 


excellent practice at one point, due to condi 


must be condemned elsewhere. 





ination would be 
compelled to rels 

would his knowledge of where to find information also 
This latter source of knowledge is often 
valuable than the otherwise 
have limited libraries. 
A recent advertisement 
manufacturing chemist at $80 to $100 per week specify- 


he « onsidered ? 


much more former, we 


for reference 


for an experienced industrial 


would very use 


ing “Must pass preliminary examination without refer- 
ence to handbooks” certainly expresses the opinion that 
only memory of facts, and not the ability to find facts, 
is knowledge. 

thin ice? 

HERMAN 8S. RIEDERER. 


Are we not ver) 





Causes of Corrosion of Copper and Brass 
At a recent meeting of the Birmingham and Midland 
Section of the Society of Chemical Industry, Dr. O. F. 
Hudson, of the Admiralty said 
that he believed electrochemical action was not the sole 





Research Laboratory, 


cause of in the case of copper and brass, and 
that in slightly alkaline solu- 


tions, that action was relatively unimportant, the greater 


corrosiol 
most in neutral or 


Cases, 


of corrosive attack in these cases being due to direct 
¥ 


chemical action. In acid liquids, and industrial waters 


2 14 
part 


which had a distinctly acid reaction, electrochemical ac 
tion might play a more important part, but in such cases 
failed by general thin 
localized attack, whic! 
Blectro 
lvtic pretection precesses probably owed their efficienc) 


condenser tubes 
ning pitting or 
was in other cases generally the chief trouble. 


the metal 


rather than 


©.z. 


by 


largely to the production and maintenance of a uniforn 
calcium carbonate. There was littl 
finding an alloy which would resist corrosio) 
17, 1920. 


resistant scale of 
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What Chemistry Can Do in the Food Industry 





A Concise Dissertation on the Broad Field of Work That Is Open to the Chemist in the Food 


Industry 


and on the Beneficent Results Derived From the Application of 
Chemistry to Obtain More, Better and Cheaper Food 


By R. 8S. HILTNER 





N THE industry of food production, nature and 
| science have always been true helpmeets and must 
necessarily be such. Since 1912 the knowledge of food 
the essential principles of animal feeding and 
has been marvelously clarified. Such com- 
investigators as Funk, McCollum, Osborne, 
Mendel and many others (Seidell, Morse, Talbot, Hogan) 
have turned a deep-penetrating searching light on the 
subject and have discerned many facts as to the true 
and the requirements of the 
animal Those men and others not mentioned 
have shown by their discovery and study of vitamines, 
accessories, that in reckoning the feeding value of 
must consider more than the mere calorific 
and the empirical composition, the per- 
centages of fats, carbohydrates, protein and mineral 
They have shown that certain natural foods 
milk, green mature fruits, for 
contain substances that are absolutely essen- 
growth of the animal body—dumb brute 
or human. Without those substances the body would 
soon become scurvied, would wither and die, even though 
fed with fat and protein and sugars and inorganic salts. 

They have shown that those classes of food compo- 
nents, though closely approximating each other in 
chemical composition, differ widely in their nourishing 
We know now that all proteins are not alike in 
nutrient quality and digestibility. The fats and oils, 
while similar in their proportions of carbon, hydrogen 
and oxygen and in their heat values, vary widely in 
flavor, palatability and assimilability. Even the carbo- 
hydrates are not in agreement as to food value. The 
starches differ from the hydrolized bodies, and, what is 
more, the sugars having identical empirical composi- 
are variable in value as foods. The aldehyde 
sugars—for example, dextrose—are not like the ketone 
sugars, such as levulose, in food quality. Recently it 
has been shown that the starches of various plants are 
dissimilar in chemical composition, and by inference 
we may conclude also that they are not quite alike in 
food value. We have been wont to believe that starch is 
starch—a carbohydrate strictly so. But starches con- 
tain phosphorus largely in carbohydrate combination’ 
and in varving amounts. Potato starch contains about 
0.15 per cent total phosphorus computed as P.O., while 
starch contains only 0.03 per cent. Obviously, 
the sugars produced from the different 
starches by hydrolysis have somewhat un-uniform com- 
position and probably variable nutritive value. 
facts—some newly discovered and some long 
possibly somewhat unrelated to the subjects are 


and ot 
nutrition 


peter t 


nature of food dietary 


body. 


food 
food we 


coeflicients 


salts 
eggs, vegetables, 
example 


tial to 


powers. 


tion 


corn 


therefore, 


These 
known 


*National 


Canners'’ Association, Denver, Col 
Northrop and Nelson, J Am Chem Soc., vol 38, » 172, Feb 
ruary 1916 
R. S Hiltner, National Canners’ Assn., and H. J. Wichmann 


| > 


rtieds 


wept. of Agriculture, Bureau of Chemistry unpublished 





set forth here as a framework for the answer to the 
question, What can the chemist or chemistry do in the 
food industry? The activity of the chemist in the 
industry naturally itself three or 
phases, Analytical control is one, technical and engineer- 


another 


Tood 


resolves into more 


ing another, and investigation and research 
All are important and it is difficult to say which is the 
most essential to progress and success of the industry 
The analyst’s part in the industry 
The chemist-analyst is the cor 
troller of the holds forth the 
hand. The function the chemical engineer 
clearly defined. We look to him 
of production and quality of output and for 


is easily understood 
It is important work. 
industry. He guidins 
too of 
for results in matters 
constructive 
suggestions relating to ‘improvemnts in technique and 
general procedure. 

What the chemist investigator can do to 
industry is quite another matter. It is the 
the inquiry. When we speak of the food industry ws 
quite intuitively think of food manufacturing. But, 
strictly speaking, is there such a thing as food manufac 
turing or can there be? Do not the electricians’ 
“transformer” and “transforming” apply more aptly 
No one has ever made a fat or an oil, though the chemist 


benefit the 


kernel ot 


terms 


has learned how to transform them and refine them and 
make palatable food-fats out of unpromising products 
No one has ever manufactured a protein or a starch 
Nature’s barrage has been so dense and so baffling in 
this respect that few, in have had the 
courage to attempt to penetrate it. The production ot 
the fundamental food elements seems to require nature’s 
own handiwork. No true-hearted chemist should 
allow himself to cry “it can’t be done,” or permit 
self to be checkmated, or to throw up his hands and 
quit while the breath of life remains in him. But 
thus far the “game” has been practically lost by all 
who have played it. The nearest approach to winning 
against natural forces this for the 
encouragement of the chemists who will still try—is i 
the synthesis of a few of the sugars and of some of the 
organic food-acids. Despite all the efforts that have 
been made we are back the 
thought of chemists prior to Wohler and are thinking 
and saying that nature does and must play an important 
part in the production of “organic” chemicals. As 

matter of fact, and strictly speaking, all foodstuffs are 
“organic” chemicals, simple or complex compounds o1 
mixtures. Salt is perhaps the only exception, though it 
is not really food. The ash, frequently spoken of as 
“mineral matter,” 
does not exist in foods, per se, 


recent years, 


ever 


him 


and may be said 


forced into groove oft 


from foods by incineration, 


but 


derived 
in combination with 
organic acids, protein, etc. 

The discoveries of vitamines by 
recently have also served to upset the calculations of 
many an ambitious chemist who would produce foods 


biological chemists 
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artificially and synthetically and even of the less scien- 
tific and pretentious food manufacturer or transformer, 
if you please, who would elaborate some strange raw 


product into acceptable food. 


NATURAL FoopS VERSUS CHEMICALLY MADE Foops 


The proof recently secured that butter fat is far 
superior as growth-producing food to other oils and 
fats is as interesting and valuable as it is disconcerting 
to the chemist. Who can say at present that those 
acids and those sugars that have been produced artifi- 
cially are as good foods as those elaborated by nature? 
The presence of food accessories, minute in amount but 
mighty in force and effect, in natural foods still keeps 
them at a high premium above any that chemistry has 
elaborated. Perhaps after all it is just as well that it 
should be so. The kitchen is not the normal place for 
the chemist. Trained appetite will not willingly open its 
mouth for chemical food. The layman in his mind asso- 
ciates chemicals with poisonous acids and vile smells and 
wants none of them for food. God-made foods are to be 
preferred to man-made. 


THE ScoPE OF THE CHEMIST IN THE FOOD INDUSTRY 
Is FOR GREATER EFFICIENCY 


If, then, the chemist yield to the thralldom of Nature 
and admit that she is the supreme artisan and com- 
pounder of food, what is there left to him as a scientist 
to accomplish in the food industry? The most sensible 
answer seems to be that he continue his course, outward 
and upward, working out his schedule, striving for 
greater and greater efficiency. That course has never 
been along the smooth road marked with signposts, but 
off the trail into regions unexplored. His schedule in 
the food industry has never comprised, as an essential 
part, the fanciful plan of elemental construction of 
foods, but rather the scheme of refining natural 
products and finishing raw materials. Extracting foods 
rather than manufacturing them has been the accom- 
plishment of chemistry. 

The refining of sugar from the sugar beet and the 
recovery of byproducts is one of the most notable 
achievements of chemistry, as applied to foods produc- 
tion. Out of raw juice of the beet, complex in its make- 
up, by the use of simple and inexpensive reagents a food 
is recovered practically chemically pure. There is a 
splendid example of food chemist efficiency. Therein lies 
a suggestion for further work. The human appetite 
craves sugars; the animal body requires them. They 
must be extracted from raw products or else built 
up from other products. Substitutes there are none 
and can be none, any more than there can be real 
substitutes for butter, for eggs, or for the protein 


of meat. The tongue may be fooled, but the stomach 
never, 

The demand for sugar is ever increasing. To meet 
it the sugar chemist should do his part. Increased 


production will come from closer communion and 
co-operation with Nature on the part of the chem- 
ist, the plant-breeder and the farmer. The scien- 
tist in the laboratory and the scientist on the farm 
must keep in touch. The two must study and develop 
species of plants now unused for sugar production. 
They must not overlook the starchy roots that can be 
converted into sugars—the “cat-tails” and sweetflag of 
the roadside bog may be cited, in passing. They must 
not forget the possibilities in other roots and tubers. 
The Jerusalem artichoke, the dahlia bulb, the chicory 
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root contain inulin, kindred to starch, capable of yield- 
ing a sugar, levulose, sweeter far than glucose. 

He who takes the lead in these matters must be pos- 
sessed of a fine courage, must let his fancy take flight, 
must be willing to risk well-earned reputation, must 
“take a chance.” The sugar chemist must study deeper 
into mysteries of carbohydrates. He must know cellu- 
lose better. That stubborn substance, the framework 
of plants, itself a corbohydrate closely related to starch 
and sugar, should be converted or transformed into 
sugar. Speed the day when a sack of sugar can be 
evolved from a bale of straw! Progress along this line 
has been made recently in the U. S. Forest Products 
Laboratory at Madison, Wis.’ 


WHAT THE CHEMIST CAN DO IN THE FoopD INDUSTRY 


The animal continually clamors for food. In the 
words of the nursery jingle, “Please give us more and 
more and more, such hungry birds I never saw.” It 
is not the cry of greed, but the call of need. Chemistry 
more than any other science can aid in supplying that 
demand, especially so far as human food is concerned. 
The ox relishes raw cane, but man must have refined 
sugar; the wild animal prefers the blood and vital 
organs of his prey, but man chooses “dressed” meat. 

The sugar chemist has a part to play in meeting that 
requirement; the oil chemist a part and the protein 
chemist a practical réle. Many problems are yet unsolved 
and there is room for each to do his best. 

Someone will soon learn how to make better glucose— 
a drier, whiter, sweeter product from starch. Someone 
will improve the present sugar and recover more from 
the raw material. Someone will develop a better process 
for gelatine and produce a cleaner, more wholesome 
article. Someone will make still further advances in 
transforming and refining edible oils, and make more 
oils fit to eat. 

Chemists are learning more and more about catalysts 
and enzymes and ferments and will use them more in the 
future in producing new foods or better products. 

Some day chemistry will discover the way of extract- 
ing vitamines from bulky produce and concentrate them 
in acceptable forms in foods. Chemistry will improve 
the art of preserving foods by canning, by drying, by 
concentrating, holding color and flavor and food quality 
intact. Paradoxical though it sounds, the chemist will 
teach us how to transform, preserve and conserve foods 
without the use or introduction of chemicals. For the 
dried fruit industry he will discover the way without 
using sulphur to destroy the enzymes and prepare the 
product so that the ‘eye of the consumer will be pleased 
and the palate not offended and health not deranged. 
For the miller he will find a better means of bleaching 
and “aging” flour. For the butcher he will learn better 
technique in preserving meat, avoiding chemicals and 
dyes. For all he will constantly watch for “leaks” and 
devise better schemes for prevénting wastes and for 
utilizing byproducts. 

These things are not said as prophecy, but because of 
an abiding confidence in the ability of the chemist to 
accomplish whatever he diligently seeks to attain. He 
will answer the call for more and better and cheaper 
food. In his efforts to achieve these things, let him 
emulate the aviator, unafraid, striving for altitude rec- 
ords, braving the cold lonesomeness of the higher levels 
and minding not the withering winds of ridicule. 





*See CHEM. & Met. ENG., vol. 24, No. 4, p. 160, Jan. 26, 1921. 
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Electrolytic Zinc Plant of the Anaconda Copper 
Mining Co., at Great Falls, Mont.° 





Utilization of Sulphate Roast to Save Leaching Acid—Insoluble Zine Ferrates in lron-Bearing Caleine— 
Coagulation, Granulation and Filtration of Silica and Other Impurities From 
the Zinc Solution—Slime Purification—Dross and Residue Treatment 





Co. decided to investigate the possibility of 

extracting zinc from the complex ores of Butte 
containing so much iron and lead that the concentrate 
analyzed only 33 to 35 per cent zinc. After a careful 
preliminary study it was decided that the electrolysis of 
sulphate solutions was the most promising method for 
zine recovery. It was soon found that to obtain a good 
zinc deposit an electrolyte is required free from all 
metals more electronegative than zinc, such as copper, 
cadmium, lead, arsenic or antimony, etc. Arsenic and 
antimony are particularly injurious, causing very small 
yield per horsepower when present in amounts so small 
as almost to defy detection—1 mg. or less per liter. 

It was not found difficult to maintain an extremely 
high degree of purity in the zinc solution going to the 
cells if the iron content is thoroughly oxidized before 
precipitation by means of limestone or excess calcine 
and if sufficient zinc dust is added to satisfy the copper, 
cadmium and whatever small amount of lead might be 
present. It may be necessary to add a ferric salt to 
low-iron solutions to insure the complete precipitation of 
all arsenic as ferric arsenate. The best way to make 
sure of the oxidation of the iron is to maintain a small 
amount of manganese in solution; it becomes oxidized in 
the cells to permanganic acid, manganic sulphate and 
manganese dioxide. 

An aluminum plate makes the most successful cathode 
and a lead plate the most suitable anode. The latter 
becomes coated with a brown layer of manganese dioxide 
and lead peroxide, but if the electrolyte is entirely free 
from chlorides the lead is not attacked; anodes used 
, three years seem as good as new. Zinc starting sheets 
proved unsatisfactory, as the sheets warped and caused 
short circuits. 

Forty-eight-hour sheets weighing about 20 lb. (40 lb. 
per cathode) are generally made. Heavier cathode 
deposits become roughened, due to sprouting, and also 
tend to break contact between sheet and the aluminum 
plate. 

In practice the most satisfactory current density is 
from 22 to 25 amp. per sq.ft. Evolution of gas at the 
anode is then sufficient to provide the necessary 
agitation. 

After working in the laboratory for more than twelve 
months a 10-ton plant was erected at Anaconda, but by 
making changes its output was increased to twenty- 
five tons per day. The plant went into commission 
about the first of November, 1915, and was operated 
with considerable profit for a year. On Dec. 13, 1915, 


Acs. six years ago the Anaconda Copper Mining 





*Abstract of a paper to be presented Feb. 14, 1921, before the 
N. Y. meeting of the American Institute of Mining and Metallurgi- 
cal Engineers by Frederick Laist, manager Reduction Works, Ana- 
conda Copper Mining Co.; F. F. Frick, research engineer Anaconda 
Copper Mining Co.; J. O. Elton, assistant general superintendent 
Great Falls Reduction Department, Anaconda Copper Mining Co. ; 
R. B. Caples, assistant superintendent Great Falls Reduction 
Department, Anaconda Copper Mining Co. 


ground was broken for a 100-ton plant at Great Falls; 
this plant began operations on Sept. 11, 1916, and was 
completed in December. In 1918 the plant was enlarged 
to make 150 tons of zine per day. 


ROASTING DIVISION 


At Great Falls there are fourteen roasting furnaces of 
the Anaconda-Wedge type. As the 1918 extension called 
for more roaster capacity than was available at Great 
Falls, fourteen 20-ft. McDougall furnaces at Anaconda 
were converted into zinc roasters. Each furnace has 
two fireboxes, one on each side of the seventh hearth. 
Powdered coal is blown into the fireboxes under 12-lb. 
pressure. 

This plant was started on the oxide roast as developed 
at the Anaconda experimental plant. When the new zinc 
plant reached full capacity, the sulphuric acid plant 
at Anaconda was unable to supply the leaching acid, 
so it was decided to try again sulphate roasting, unsuc- 
cessful in the 25-ton plant at Anaconda. As the result 
of a series of tests, which demonstrated that a sulphate 
roast was practicable, all furnaces were put on sulphate 
roasting with a 40-ton feed per twenty-four hours, with 
results as plotted in Fig, 1. The slower speed of the 
rabble arms and low temperature resulted in a big reduc- 
tion in furnace repairs which more than compensated 
for the slight increase in fuel and for handling the 
doubled weight of flue dust. Apparently there is a 
decrease in silver volatilization with sulphate roasting 
because silver recovery has been higher at Great Falls 
than at Anaconda. 

Much has been said about the difficulty of roasting 
iron-bearing concentrates, so as to render the zinc 


soluble. It was found that insoluble zinc compounds 
are undoubtedly formed and the _ percentage of 
zinc that remains insoluble increases with roast- 
ing temperature. However, it is not difficult to 

















ZINC ELECTROLYZING DIVISION 
Operation of lifting frames and method of cathode removal 
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reduce the ethciency to 60 per cent. A concentrate 
contal y 5O per cent inc and under 5 per cent 1ro! 
render soluble about 94 per cent of its zinc. (Fig 
rhe temperature may be greatly increased on low 


ead concentrates which do not sinter. 

he McDougall furnaces at Anaconda have consist 
ven about per cent higher solubilities than the 

ver Wedge furnaces; the former are equipped with 

é ors and have the firebox on the sixth hearth. 

lhe Cottrell treater, being placed just over the furnaces, 
precipitate ilphur trioxide with the flue dust which is 
‘ ed | the first hearth of the furnace when the 
eater plate re rapped. This sulphur trioxide appears 
on e with the moisture of the incoming concen 

te, for t ilphurie acid on the first hearth, and 
rodu fuming effect This may account for the 
east he amount of soluble zinc, since experiments 
have shown that soluble zine in roasted concentrates car 
‘ ‘ creased the raw concentrates are 

ene vith HSO 
LEACHING DIVISION 

nuou nd in two steps: l A 

é ! ‘ | vnere | the caleine and approximatel: 
e-half of the total acid is added; (2) an acid leach 
here he remainder of the acid is added. Operations 

‘ lowed | reference to the flow sheet. Fig. 3 

\ pene plat he 150-ton leaching building is show 
| | 
Solu for the neutral leach is made up with one 
iif the cell-acid (containing 11.5 per cent HSO. and 
> pe ent Zn) and the partly spent leach liquor (0.6 
er cent HSO. and 10 per cent Zn) from the acid leach. 
nd run into the first of a series of seven Pachuca 
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tanks. Sufficient oxidized iron must be present to 
account for all the arsenic and antimony, otherwise they 
will not be removed and poor tank-room efficiency will 
result. 
the next three Pachuca tanks in 
such manner that there is an average drop of 2.5 per 
each tank. Nothing is added to the fifth 
tank, which is used as a control tank in which the acid 
be nearly, One-sixth of the 
the sixth Pachuca 
of limestone. The 
excess base contained in the calcine and limerock com- 
the granulates the 
partly the copper. 
These chemical precipitates, together with the insoluble 
all formed insoluble 
arsenk The seventh 
After the base is added 


Calcine is fed into 


cent acid in 
should 
total 
tank, togethe. 


or completely, spent. 


amount of calcine is added to 


with a small amount 


pletely precipitates ferric iron, 


gelatinou silica and precipitates 


residue, carry down the freshly 


compounds and antimony. 
Pachuca is also a control tank. 
it takes several minutes for the leach to coagulate. This 


+ 


is one of the most important steps in the process; if i 


s carried out too rapidly poor settling results and in a 
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mud. When properly carried out each granular particle 
appears to be inclosed in a flake of freshly precipitated 
iron, lime or gelatinous silica. The solid particle forms 
a nucleus for the precipitate and provides the weight to 
carry down the flaky particles. 

from the Pachuca the 
neutral classifiers, which remove the sand for regrinding 
and for further Overflow 
Dorr settlers, which discharge a clear liquid 


last goes to 


The discharge 


return treatment. goes to 
for the 
purification process, and a spigot product (50 per cent 


solids) for feeding the acid leach. 
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To sum up, in leach all caleine 
three-fourths 
is oxidized 
by 


ana 


the first, neutral, 
the process and approximately 
the soluble zine is taken into solution: 
and precipitated; gelatinous 
excess and rendered granular; 
are completely precipitated; 80 
is precipitated as hydroxide by the 
large percentage of the zinc is separated from 
the residues in a clear solution, containing 20 per cent ot 


or 
enters ot 
iron 
coagulated 


arsenic 


silica is 
base 
antimon) 
the co 


base : 


per cent ol 
pper excess 
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Tv . kt 1d 1/ 
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, ’ ~ . 
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O. pe é acid. Too high acidity interferes with the ns eens 
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Dae ‘ overy . 
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copper, to get a reasonable degree of efficiency from the 
zinc a recovery system supplemented by a purification- 
slime treatment plant is necessary. 

Coarse zinc dust from the drag-line classifier is 
brightened in a pebble mill and reused in purification. 
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Roaster Solubility = C 


PIG. 5. GRAPHIC REPRESENTATION OF 
RECOVERY FORMULA 


Based on the fact that insoluble zin« 
zinc in residue 


ZINC PLANT 


in calcine equals insoluble 


The sludge from thickeners and ponds is pumped to 
a scavenger settler, which receives all the spill and 
washings from the presses and the purification settling 
system and acts as a combination settler and slime 
storage tank. The overflow of this settler is pumped 
back to the purification tanks. 


OPERATION OF THE SLIME PURIFICATION PLANT 


The spigot product of the last-mentioned settler is 
pumped to two 10 x 17-ft. Pachucas until they are about 
one-third full, then cell-acid is run in slowly to dissolve 
cadmium and zine and the solution is agitated until 
the copper just begins to go into solution as noted by 
the sodium sulphide test. The contents are then pumped 
to the copper settler, producing a rich slime (30 per cent 
copper) which is filtered on a 12-ft. Oliver filter and 
sent to Anaconda for smelting. The settler overflow 
contains cadmium and zinc; it is run to two Pachucas 
to which zine dust is added in sufficient quantity to 
reduce the cadmium content to that of the neutral Dorr 
overflow. 

These tanks are then discharged into a settler, 
overflow being returned to the purification cycle. 
spigot product contains 12 per cent 
stored for subsequent treatment. 


the 
The 
cadmium and is 


ELECTROLYZING DIVISION 


The tank house contains 864 cells 10 ft, 3 in. long x 


2 ft. 10 in. x 5 ft. deep divided into six groups. Cells 
are made of wood, lined with lead, and each contains 
twenty-eight anodes and _ twenty-seven cathodes. 


Cathodes are approximately 2 ft. x 3 ft. 6 in. x ¥% in. 


thick, made of rolled sheet aluminum and have a copper 
contact bar riveted to the top so that 3 ft. of the 
Cathodes are spaced 4 in. centers. 


cathode is submerged. 
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Anodes are made of chemical lead and so cast that the 
copper contact bar is completely inclosed by the lead 
except at one end where contact is made with the con- 
ductor bar. Anodes have slightly less area than the 
cathodes and are # in. thick. Distance from cathode to 
anode is therefore approximately 1] in. A triangular 
conductor bar is used and permits all of the contacts to 
be on the aisle side of the tank. 

Each tank-room unit, or block of 144 cells, is sub- 
divided into twenty-four cascades. Each double cascade 
forms a stripper unit, which is divided by ‘a runway. 
Cells of each cascade are placed end to end so that the 
discharge of the top cells flows into the next lower cells, 
while the discharge of the sixth cell spills into the tail 
launder, which carries the spent electrolyte to storage. 
Solution is fed into the first five cells of a cascade; the 
sixth is used as a control from which hourly samples are 
taken and run for acid. 

Current for each unit of 144 cells is supplied by a 
rotary converter of 5,800-kw. output at 580 volts and 
10,000 amp. maximum capacity. At full load the cur- 
rent density is approximately 30 amp. per sq.ft. Volt- 
age can be varied 40 volts up or down by means of a 
booster set. Each additional 1,000 amp. on a circuit 
calls for approximately 15 volts on the circuit. Figs. 
6, 7 and 8 are taken from several valuable diagrams 
given in the paper which show current characteristics as 
affected by cell conditions, while Fig. 9 gives the power 
distribution to the whole plant. 

On day shift twelve men strip the metal for each 
unit of 144 tanks. Nine cathodes are removed at a 
time and placed in a rack, which permits the stripping 
of adjacent sides of two plates each time one cathode 
is swung to the side. The bare aluminum cathodes are 
washed with hot water and surfaced with a wire brush 
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RESISTANCE OF ELECTROLYTE FOR VARYING 


CURRENT DENSITIES 
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t Acid in Electrolyte tric shock, shoes with non-conducting rubber or wood 
- : 7 8 9 ON RG ' : 
50 TTY VY_VYAH soles are furnished all men employed in the tank room. 
4a\- hahah LAA 4 Between 1 and 1.5 oz. (28 to 42 g.) of glue per ton 
“s LASAA A472 / A |__| of metal produced, depending upon the amount of impuri- 
CAH \ | ties in the electrolyte, is added at two-hour intervals. 
44 (WAWAVAE CLT 4 L : The judicious use of glue gives a dense deposit resulting 
42 hai h a Malek Mtacdane - in better melting recoveries. 
a0 (/_| | = oo oo Manganese dioxide is deposited at the anode and falls 
- ; to the bottom of the cell, which is designed with a 
g% | ie storage space on the bottom to hold the accumulation 
& 46 + for six months, which is the life of the wooden insula- 
z 34 tors. Originally dry maple blocks dipped in hot paraffine 
af were used to support the conductor bars and dead ends 
= a of electrodes; glazed tile has been found preferable 
30 where is can be used without crushing. 
28 — —— MELTING DIVISION 
26 = on & | The casting plant has two coal-fired melting furnaces 
24 Sane —| with a capacity of from 100 to 125 tons per furnace per 
22 | | | L day. The firebox is large and deep and is operated as a 
2 mm. . bs 6° partial gas producer giving a reducing atmosphere. At 
a ey — intervals the dross is rabbled free of metal with 
peg II anny Be a Rg do ge sn — ammonium chloride; once every day it is completely 
ELECTRODES AT 34 DEG. skimmed and further worked while hot in a revolving 
concrete mixer to which oi] and ammonium chloride are 
when needed. Anodes are cleaned | 
once each month or six weeks. Zinc & 42 eer neon ae 7 _ 
sheets are not washed before they are é. : ‘| al i« | | mam 
sent to the melting furnace. . cited 7 | | | (Power 33.50 per k.w.Year *- | | 
Every workman in the tank room 5 E 561825 4068—40 N oe “pete CT 
is furnished daily with a nose and 15 553629  3966—39 N —!Current Density 22 5Amp per Sq.Ft —|— |] 
mouth mask of eight thicknesses of 29m 2 3865-238 \ 1.2 omblonatimenn pone 
antiseptic gauze, to filter out the mist ©, gn 'y 63-531 \ ‘i fy we wu owes B 
of electrolyte always in the air and past. < N 4 i — xk ® Ts 4 
caused by gas bubbles leaving the .. —— ae . ol am ig ~~ ~| i: r rT] 
solution and atomizing a small amount ¢ 496.847 3 3559-5 5 35} —j—}—} —} a ee 
of it. 5 s82651 = 345 58 — 34 2 - oo 
All floors are made of wood, and are 8456 5 $3356 — 43} — 7S | . =e | 
insulated from the tanks, bar lines 454240 254 bb | | | . | 
and ground. Steel columns, to the z — t | | 2 rT 1 
height of a man’s head, are boxed ee — 38 4 7 “ . es Bee i oe ncn ; 
with wood. Chain blocks have a strain & Per Cent H2504 in Electrolyte 
insulator between them and the crawl. FIG. 8. EFFECT OF VARIATION OF ACIDITY ON POWER COST AT 
As an added precaution against elec- CONSTANT CURRENT DENSITY 




































































































































































(creetricramining 19 —— added, thus recovering approximately 
Pe es | 50 per cent of the zinc. 
+1 Coal Pulverizing _| 
Zine Resid 1" _ _— 
£ im Boneee ZINC DusT PLANT 
Yv j =—__ ° 
E Rites ee | Approximately 8 per cent of the 
2 soll AN zinc produced in the tank room is re- 
5] Zinc Leaching ‘ne HN HH quired to precipitate copper and cad- 
b} nn ji = mium. The zine atomizing plant has 
Bi tinc Roosters = UL AMAR i I two units, each consisting of an oil- 
2 All| | Romaisioy case AMDT HAH ATANHN VAN fired Rockwell furnace, two blowing 
Hit | UL | ! ih Will ‘ a 
© ween tn mi mu nozzles, and a settling chamber with a 
| Total AC.to TT TT i 
G| Electrolytic Cells solu Mi 1 ese superimposed bag house. Air from 
Fy || RRB C TOC qt Hk Tritt ; the nozzles strikes a small hot stream 
: b; iit tt 5: . es 
at iy oe an a of metal at right angles, atomizing 
—T iat fia it and blowing it into the settling 
3 chamber. 
2 3 200 
oF RESIDUE TREATMENT 
—— . ; 
ee: = —T The wet residue from the Oliver 
$s | filters is dried in two 7 x 50-ft. Ruggles- 
a +77 r : F =F ' : 3 7 a Coles driers and three 9 x 60-ft. hori- 
2 S 2 8 & 5 »w £ & F S&S zontal, single tube,rotary driers (mois- 
1518 i919 


FIG. 9. 


DISTRIBUTION OF POWER TO ELECTROLYTIC ZINC PLANT 


ture is thus reduced from 25 to 7 per 
cent) and then conveyed to storage 
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bins in 50-ton dump cars. Three 300-ton bins are used 


for dried residue, and one each for fine coal, siliceous 
ore, copper concentrate, lime rock and circulating mate 
Each 


chute to a 


rial such as converter slag and cleanings. com- 
through a 
n turn discharges in a storage bin, 


take! 


partment discharges measuring 


helt convevor whict 


upplying feed for reverberatory furnaces, and 


there by cars via local tramming system. 

Furnaces are 125 ft. long x 22 ft. wide x 8 ft. high, 
the silica bottom to the under side of the 
built to 


easured fron 
smelt 
bottom 


rch at originally 


about ry id length, 


ypper calcine but remodeled by lowering the 


t.. al ad by 


ich lead 


increasing the size of flues so as to permit 


fume to settle here as possible. Flue clea: 


are shipped to the Tooele lead smelter for treat 


ent Slag is skimmed twice a shift, and stored, since 
I planned to re-treat it to cover its zine content 
per cent Zn, 30 per cent FeO, 27 per cent SiO, 


RECOVERY OF LEAD 
Vicatte ove iown, betore adding any siliceous flux, 
tO expel a ich of the lead as possible as volatile 
pounds, al the fumes are collected by flue lead 
Nou se 
ume cle ‘ f ne reverberatories are CoO 
‘ nrouyvt nea 0-ft. flue to four Stirling waste 
‘ bower ad inence tnroug!t a LO-ft. hoppe 
ed ee 1¢ 200 ft. long. to the cooler pipes 
house There are thirty cooling pipes, 50 in. 
ameter | 0 ft. long, arranged in parallel. Ea 
re n the shape . verted U and is equippe 
f ittel | pe} r velocit\ control. Wheneve 
t \\ ct e { M to 90 deg ( cold i] 
iW | tnt ivi pecial doo ( ited petweel the 
‘ | ‘ | the fans, which latte provide draft 
re we ( re | ne bags. Pressure 
vate} Originally the bag house 
‘ eleve ‘ I38 bags, each 18 in. 
in n 1918 six sections were add 
apacit To! matte conversion. 
rt Were he iITLIiVO f] it 
é t) r flue to the sections 
ney } ( re pened In tne cross flue, 
re collapsed, free 
f ne ¢ t l ra from the sect 
he her se s. However, 
( ( t terval othe) 
tT ( illed Dust s 
, . day ore . 
( elt 
‘ ( e tre ent Ss tf Oll€ 
( ( a i ad S el é 
I a 
‘ ' t T t 
‘ } Ove) Her 
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New Bamboo-Paper Pulp Plant 
learned from Vice-Consul Thorling that a big 


bamboo-paper pulp plant is to be opened in the Peg 


District, Burma, by F. W. Heilger & Co., 
gents for the Titaghur Paper Mills Co, (Ltd. 
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Book Paper From Southern Pine* 
Book paper requires for its manufacture two kinds 
of woods—a long-fibered wood, such as spruce, to im- 
part strength, and some short-fibered hardwood to give 
the formation, finish, opacity and other printing quali- 
ties. The Southern pines are long-fibered woods, excel- 
lently suited for the manufacture of wrapping paper 
and fiber board, but their pitch content and the difficulty 
of bleaching them have heretofore been obstacles in the 
way of their use for white paper. These obstacles, it 
has been shown, can be overcome in a large measure 
by proper cooking conditions and improved bleaching 
methods. Red gum is typical of many Southern hard- 
woods that might be used with the pines in the manu- 
facture of the better grades of printing paper. 
The laboratory experiments indicate that one 
each of loblolly pine and red gum are capable of vielding 
which should allow 


cord 


one ton of paper, at a cost good 
profit under prevailing conditions. 

The utilization of the Southern pines for book paper 
would spread the burden of the pulpwood supply over 
which is favored large 
annual growth of timber. In fact, although the bulk of 
the standing timber of the United States is in the far 
West, the bulk of the annual growth is now in the 
Pines and hardwoods are distributed through 
the Southern States in proportions well suited for 
book and the 


centers of paper consumption as well as the 


considerable territory with a 


South. 


the manufacture of forests are 
near the 


supplies of 


papers, 


coal, chemicals and other necessa 


aterials., 





Margarine Industry of Hull, England 


In addition 


to being one of the most important British 
enters for the treatment of oilseeds and the production 
ous Oils, paints and colors, Hull is rapidly gaining 
ommanding positiog in the matter of the production 
industry 


Hull, 


oleomargarine. This is practically a 


new 


for the district, reports Consul John H. Grout 


four vears ago the manufacture of compound 

ard was commenced, and this lard has now reached a 
egree popularity that is securing for it universal 
sé It generally admitted to have superseded hog 
rd in this district. The manufacture of margarine 
Hull is a more recent development. Among the dif 


ferent brands produced are those intended for table use, 


for cake making and for pastry. 
Annual production figures covering the margarine 
dustry of the Hull consular district are at present 
ery difficult to obtain. However, in 1915 the weekly 
erage production of margarine in all England 
mounted to 2,200 tons, which was followed in 1916 by 
eekly output of 2,500 tons. In 1917 the total had 
reased to 5,500 tons per week. In 1919 the industry 
de great advances, owing to the opening of new works 
hroughout the country; the weekly production for Janu 
iry ¢ tnat eal averaged 7,500 tons, in Februar 6,200 


6,400 tons, in April 6,350 tons, 
July 
September 6.350 tons, 


lt May 


£500 tons, in J e 6,000 tons, in 6.000 tons. in 


\ugust 4,800 tons, in October 


5,950 tons, in November tons and in December 


would 


weekly 


information as is obtainable it 
that for the 1920 the average 
production was in the vicinity of 7,000 tons. 


|: ry suct 


ppear year 


ical Notes, Forest 


Products Laboratory 








February 9, 1921 


Pulverized Coal 


LTHOUGH experiments in the use of pulverized 
A coal were begun nearly a century ago, the first prac- 
tical application of the use of the fuel in powdered form 
was not made until about 1895. The cement industry, 
disturbed by the increasing cost of oil, sought for a 
low-priced fuel of high efficiency. Their plants were 
equipped, also, with the machinery necessary to reduce 
to powder cement rock or clinker and the pulverization 
of the less resistant fuel presented no difficulties. <A 
series of experiments, begun in 1894, resulted in the 
following year in the installation of a practicable device 
for burning powdered coal. Its use has never been dis- 
continued and at the present time 90 per cent of the 
portland cement made in the United States is burned by 
means of powdered coal. 

Experiments with the new type of fuel were under- 
taken in other industries from time to time during the 
next fifteen years, but it is only within the last decade 
that the consumption of powdered coal in the United 
Dur- 
ing the calendar year 1919 it is estimated that between 
10,000,000 and 12,000,000 tons of coal was pulverized 
for industrial consumption. 


States has grown to any considerable proportions. 


Of this amount 6,000,000 
tons was consumed in the making of portland cement; 
2,000,000 tons was used in the iron and steel industry; 
copper refining consumed 1,500,000 tons, while at 


The remaining 


least 
250,000 tons was used in power plants. 
divided 


consumption of fuel 


large variety of 


pulverized 
industrial 


Was among a 


uses, 
INCREASED USE 0! 


THIS FORM OF FUEI 


A better understanding of the principles involved, 
together with improvements in furnace design, has 
overcome most of the difficulties encountered in the 


earlier experiments, many of which were nothing more 
than attempts to burn pulverized coal in furnaces in 
tended for other methods of firing. Further study otf 
various grades of coal with a view to their suitability 
for use in pulverized form, as well as the design of 
improved machinery for reducing coal to the necessar) 
degree of fineness, has also contributed largely to the 
increased use of this form of fuel. The use of pulver 
ized coal on a large scale has been tried in Great Britain 
only in the cement industry, but the urgent necessity 
for the conservation of fuel supplies in that country is 
directing attention toward it as a possible means of 
economy. Apparatus for burning pulverized coal has 
been installed also in France and Japan, while Italy has 
recently sent a commission of engineering experts to the 
United States to investigate the subject. 


ECONOMIC ADVANTAGES 


The fundamental economic advantage in burning pul 
verized coal lies in the complete stage to which combus 

the The 
air is greatly increased by splitting 
the coal into numerous particles of small size. A 1 


carried in 
and 


tion is furnace. contact surface 


hetween coal 
It. 


cube has an exposed surface of only 6 sq.in., 
same volume divided 


while the 
into a thousand cubes of 0.1 in. 
las an exposed area of 60 sq.in., and if the division be 
carried to one million cubes 0.01 in. on a side, the ex- 
posed area in which combustion takes place is increased 
to 600 sq.in. 

The second advantage in the pulverization of solid 
fuel is the fact that it floats in the air, spreads and is 
carried off by even small air currents. This makes the 
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intimate mixture of coal and air very easy. It simpli 
fies the construction of burners and guarantees economi 


cal combustion. The finer the coal is powdered the more 


nearly ideal conditions for complete combustion are 
approached. 
Where proper apparatus and methods are in use, 


however, other more tangible economies are effected by 
the use of powdered fuel. The firing is 
materially lowered and losses during short periods when 


labor cost of 


steam pressure is not required are reduced to a mini 
mum. No air is allowed to pass through the furnace 
when firing operations stop, so that the radiant heat of 
the furnace is the avoiding the 
losses which occur with grates or stokers through the 
constant burning up of fuel and incomplete combustion 
of the gases generated from banked fires. The time 
necessary to get up steam is reduced by half when pul 
verized substituted for the fuel in lump 
form. Recent experiments also show an economy in fuel 


absorbed by boiler, 


coal is same 


consumption, which in some instances is said to be a 
high as 30 per cent. 
LOW-GRADE COALS Now UTILIZED 


Until very recently the impression has prevailed that 


only certain grades of bituminous coal were suitable for 


powdering. Early experiments in the use of low-grade 
coal were nearly all failures, but as the conditions neces 
sary for practical operation have become more thor 
ughly understood the low-grade coals have bee 


tilized successfully. All the most recent developn ents 
the use of powdered coal as a fuel for steam-generat 
ng plants have been made with anthracite culm, at one 


time definitely abandoned as a fuel suitable for powder 


ing. High volatile soft coal gives best results, but 
mixtures of such a grade of coal with anthracite culn 
have proved entirely satisfactory and pulverization may 
be applied to any solid fuel, peat, lignite or bituminou 
oals of any grade, as well as anthracite and coke. All 


of these fuels are burnt successfully 


in powdered forn 


because the inherent advantages of exact regul 


T r) | 
“utio 0 


iir and combustible matter, with a proper 


mixture ol 


both, may be secured. Higher temperatures than ars 
possible with lump fuel can be maintained irnaces 
fired by powdered coal because the quantity of excess ai 


s only about 20 per cent compared with an excess of 


from 50 to 200 per cent with hand or 


stoker fired coal 


METHOD OF POWDERING 


In the preparation of coal for use in the vdered 
condition the first operation is a crushing to lumps 
about one inch in size. Following the crushing the coal 


should be dried down, if possible, to less than 1 per cent 


f moisture. The crushed coal is then passed through 
a magnetic separator, which removes bits of steel or iro: 
that would interfere with pulverization. Dr 
desirable both for proper pulverization and to e the 
fuel burn freely. The coal is dried DY bye 4 MASS¢ 
through a revolving shell, the temperature of which 


maintained at a point high enough to cause the 


zation of practically all the moisture contained in the 
crushed fuel. 

After being dried, the coal is pulverized to its final 
degree of fineness, such that 85 to 90 per cent will pass 
through an aperature , in. square. The powdered 


fuel is conveyed directly from the pulverizing plant to 
the furnaces, either by a system of screw conveyors or 
by air pressure. It is fed to the 
nozzle under light air pressure. 


burners threugh a 
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An Engineer Who Anticipated 


Hoover 
By P. B,. MCDONALD 
\ stant ‘rofessor of English, College of Engineering, 
New York University 


HILE Herbert Hoover stands pre-eminent today 

as the type of American who won high suc- 
cess abroad by applying science and economics to foreign 
problems in a characteristically American way, he should 
not be thought the first of that type. To a certain 
extent Benjamin Franklin anticipated him by over a 
century, and astonished Europe by his shrewd ability 
and use of scientific methods. But there was another 
American, contemporary in part with Franklin, who 
won striking success in Europe but whose remarkable 
accomplishments are little known. This was Benjamin 
Thompson of Woburn, Mass., later Sir Benjamin Thomp- 
son and Count Rumford of the Holy Roman Empire, to 
whom England owes its Royal Institution and to whom 
Bavaria erected a splendid bronze statue, later dupli- 
cated at Woburn. 

Benjamin Thompson was a scientist and adminis- 
trator. He proved that heat is a mode of motion, not 
a fluid substance as it was then thought, and he de- 
termined within 10 per cent the dynamic equivalent of 
heat, later corrected by Joule. Since Thompson, or Rum- 
ford as he perhaps should be called, anticipated Joule by 
forty-two years, Dr. E. E. Slosson is justified in suggest- 
ing that the unit called the joule might better have been 
called the rumford. (See Slosson’s essay on Rumford in 
“Leading American Men of Science,” edited by David 
Starr Jordan.) But, like most practical Americans, Rum- 
ford believed in applying his knowledge of science. He 
improved the design of fireplaces, founded the science 
of interior ballistics by experiments with cannon and 
gunpowder, anticipated the “fireless cooker” of today, 
helped solve the question of the best covering for steam- 
pipes by observations on radiation, gave the world much- 
needed suggestions about clothing, contributed to the 
development of knowledge about lamps, colors, meteor- 
ology, the three ways in which heat travels, etc. 

FOUNDED THE ROYAL INSTITUTION 


As an organizer and administrator, he reformed the 
Bavarian army, housed the beggars of Munich and put 
them at useful work, and got a number of the leading 
men of England to contribute to the Royal Institution 
which he founded. This institution has done more for 
the advancement of science than probably any university 
in the world. Among its famous workers have been 
Davy, Faraday and Tyndall, and today it remains an 
active influence for research, housed in a palatial build- 
ing in London. Other evidences of the foresight of this 
Yankee Count survive in the Rumford professorship 
which he founded at Harvard, and in the Rumford 
medal of the Royal Society of London and the Rumford 
medal of the American Academy of Arts and Sciences. 
When Rumford died near Paris in 1814, the great Baron 
Cuvier eulogized him before the French Institute. 

But this distinguished scientist and administrator did 
not have things all his own way, as a record of his 
accomplishments might indicate. Though his family had 
lived in America for over a century, he left this country 
at the outbreak of the Revolution and fought against 
the colonies as a British officer. This was after he had 


offered his services as a brilliant young man to Wash- 
ington and been refused because his enemies were 
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jealous of his rapidly increasing eminence. In England 
he found instant recognition and was made cavalry 
Colonel and Under Secretary of State while yet in his 
twenties. After the Revolution, he made the acquaint- 
ance of the Elector Palatine of Bavaria by his fine 
appearance on horseback, and was offered exceptional 
honors to stay in Munich and devote his talents to the 
government there. In Bavaria he became Count, Privy 
Councilor, Minister of War, Chief of Police, and 
Chamberlain to the Elector Palatine. 


A PERSONALITY THAT THRIVES IN A MONARCHY 


In person, Rumford had excellent manners and a 
ready flow of language, but he was opinionated, obstinate 
and disposed to have his own way, especially about little 
things, such as concerned his theories of cloth- 
ing, cooking and household management. His unusual 
personality was the kind that prospers more in a 
monarchy than in America, because aristocracies make 
more allowance for eccentric geniuses than do 
democracies. If he had remained all his life in the land 
of his birth, he likely would never have risen higher than 
some petty job at the beck of a captain of industry. 
In England the Colonial Secretary of State, after one 
interview, recognized the ability of the young New 
Englander and gave him a place in the Colonial Office, 
making him a member of his own household. Later in 
Bavaria the Prince Maximilian spoke to him and invited 
him to dine because he liked his handsome appearance 
at a military parade where Rumford was a spectator. 
Directly afterward he was introduced at the court in 
Munich and was offered inducements to stay there in 
official capacity. 

It is evident that, besides resembling Hoover in attain- 
ments in applied science and organization, he was like 
him also in rising from a poor American boy to an 
associate of kings and a great philanthropist. Hoover, 
however, has found honor in his own country while yet 
a comparatively young man, whereas Rumford has never 
been well known by Americans, and was even reviled as 
a traitor for many years until a more tolerant attitude 
grew up toward the Loyalists. Possibly Hoover would 
have become a great engineer if he had remained in 
America, instead of seeking his fortune in Asia and 
Europe; as to that, however, it is impossible to decide, 
for if he had never left this country his life would have 
been widely different. America offers prosperity to 
men of a certain pushful and businesslike bent, but does 
not confer favors on so wide a range of talents as do 
the older civilizations where life is more diversified and 
success is less standardized. Probably, just as there are 
Europeans who succeed better in America than in 
Europe, so there are particular types of Americans 
better adapted to succeed in Europe than in America. 
Such an interchange is beneficial to both continents, 
since it makes for distribution of ideas, and adds to the 
variety of minds available to help solve the problems of 
any one country. 





Correction 

In the article on “Comparison of Various Methods of 
Water Purification,” by William Macklin Taylor, pub- 
lished in the Jan. 19, 1921, issue of CHEMICAL & METAL- 
LURGICAL ENGINEERING there was a_ typographical 
error. In the table on page 124 the hardness of water 
treated through a zeolite water softener, calculated to 
calcium carbonate, was given as 6.50 grains per gallon. 
This should have been 0.50 grain per gallon. 
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Costs—A Short Study of Factory Economics’ 





A Manager’s Point of View of the Functions of and Services to Be Received From Factory Cost Depart- 
ments — Factors of Interdependence of Costs — Maximum Net Returns on Groups — Distribution 
of Ledger Totals—Forms for Recording Operations—Statistics, Reports and Item Analyses 


By A. G. PETERKIN 





HE layman’s idea of a cost system is a mechanical 

routine which month by month turns over to 

the sales department the cost of each of the 
materials which it sells. As a matter of fact, it has 
been attempted in many cases to put this idea into 
operation. I think it is true that the result has been a 
compilation of figures which fall under the head of 
“statistics” in Walter Bagehot’s famous expression: 
“There are lies, damn lies and statistics.” The problem 
which confronts the manager of a factory is not the 
mechanical grinding out of so-called cost figures, but a 
study in economics. 


WHAT SHOULD A Cost SYSTEM Do? 


In the first place, a cost system should give informa- 
tion to the sales department which will enable its 
members if possible to sell the production at a profit. 
The sales department, however, is not able to control the 
market price of certain commodities, which are set by 
outside conditions and the selling price of other com- 
modities. For example, if a substitute material is 
offered, the limitation is imposed that the selling price 
must have some definite relation to the price of the 
material substituted. In such cases, given a process of 
manufacture, the cost system is required to tell the 
price at which the raw materials must be bought to 
enable the material to be marketed. 

It is of no less importance that the system should 
tell the factory management and the sales department 
under just what conditions the costs submitted are pos- 
sible, and in what way they will be affected by changes 
in method of manufacture, and by increase in the 
individual or total volume of production, 

The cost system might be required to produce a sense 
of financial responsibility in the heads of all the various 
departments, from the top down. This is particularly 
true of corporations or large businesses where the 
combination expected to give results is that of “your 
brains and someone else’s money.” The repair depart- 
ment, for instance, should be run as far as it is possible 
in the same way as a separate business which was 
furnishing the same service to the plant. The head of 
every production department will, to my mind, work to 
better efficiency when it is required of him that he 
think in terms of dollars and cents as well as in terms 
of men, pounds and gallons; he should run his depart- 
ment in the same spirit as he would were he using 
his own money. So far as possible, every man should be 
required to know how much money he is spending for 
every item where the discretion he uses in his daily 
work will influence that item. 

When once reliable cost figures have been established 
and analyzed, it is more important to obtain information 
looking toward the control of the expenditures making 


*Read before the American Institute 
New Orleans, Dec. 6, 1928. 
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up the cost than to repeat the calculation of the final 
figures at frequent intervals to the exclusion of such 
information. The one method leads to irritating post 
mortems; the other avoids them. As in sport, so in 
business, watch your stroke, and let the score take care 
of itself. 
INTERDEPENDENCE OF COSTS 

In setting out to arrive at such results at least one 
simple principle must be kept in mind. When once = 
factory has been organized to turn out any given set 
of products, so far as cost is concerned every one of 
those products becomes to some extent interdependent. 
cost figure on any one of them, the 
of the others must be fixed at the 
same time. The more varied and complex the opera- 
tions of the plant are the truer this is. It is least true 
in a factory, if such a one exists, where each one of the 
products is independent of the others so far as labor, 
raw materials and intermediate materials are concerned. 
In such a ease as that, the interdependence lies mainly 
in the overhead, and the variation in cost will arise from 
the difference from time to time in what may be called 
the degree of saturation of the overhead. When the 
volume of production which a given organization can 
turn out is the maximum, the costs will be lowest, and 


To get a definite 


cost of each one 


us the volume decreases the cost of each one of the 
different materials will go up. 
This factor of interdependence, however, in the 


chemical business is influenced much more by another 
condition than by overhead expense: If the decision is 
made to manufacture a certain material by a chemical 
process, one is almost always confronted by the neces- 
sity of producing another or even several others simulta- 
These “byproducts” may or may not be useful 
and valuable. The growth of the industry has largely 
been effected by making them so. The two or more 
products from such a process may have been subjected 
to exactly the same procedure and no more expense 
incurred in making one marketable than any of the 
others: on the other hand one or more of the products 
may have necessitated a disproportionate expense. Does 
this extra expense as an item of cost belong to the 
products directly responsible; or should the total expense 
be divided equally among the group? Assume for a 
moment that the expense is allotted as directly as pos- 
sible among such a group of complementary materials 
and costs figured on this basis are given to the sales 
department. What naturally happens? Vigorous sell- 
ing of the profitable members and an accumulation of 
the less profitable! Finally of course all haye to be dis- 
posed of and the net result is a profit or loss on the 
group. The only rational basis for computing costs, and 
profit, is on the group considered as a unit. No arbi- 
trary fixing of values within such a group changes the 
basic fact that the profit is made on the sale of the 


neously. 





entire production, although the use of such values may 
in some cases be a convenient and good method of study- 
ing the group profit. Such arbitrary values placed on 
certain members may not materially affect the cost 
of the other members, either in amount, in variation or 
in both. For example, in the manufacture of nitro 
products, with the attendant production of “spent acid,” 
to figure a cost and profit on the group would merely 
tend toward confusion. The market value of the “spent 
acid” can be ascertained with considerable ease; the 
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placing upon it of such a value will throw all the cost 
and all the profit to the nitro product, and will clearly 
give the information necessary to a proper manufac- 
turing and sales policy. 
MAXIMUM NET RETURNS ON GROUP OF PRODUCTS 

Possibly the best example of this phase of the sub- 
is the case of a factory refining oils. Each crude 
worked may give some amounts of the same materials 
and at the same time products peculiar to itself. Each 
crude, also, can probably be worked up in various ways 
to produce several sets of products. The attempt to 
follow each intermediate step in the refining process, 
to find the cost of the intermediate products and so on 
to the finished products, results in figures which are 
most The question here is of the 
proper profit on the group of products from one crude, 
and the most profitable group to make from that crude. 
Frequently every finished product has an established 
market price, and the price which can be paid for the 
crude has to be determined by taking the difference 
between the combined market value of the entire pro- 
duction, and the total working cost, freight, profit, etc. 

There are many cases where evaluation of individuals 
is necessary in which the products cannot be evalu- 
ated by placing arbitrary values on the minor members, 
and dividing the remainder of the cost proportionately. 
A rule capable of fairly general application is to divide 
this remainder among the major products in the pro- 
portion of their market values. The one point which 


rect 


valueless in cases. 


should never be lost sight of, however, is that the 
manufacturing and selling policy should be governed 
by the net return on the group, 

Another phase of the same problem is the question 
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of the price at which a finished product from one 
process shall be charged as a crude to another. If such 
a material be marketable in the maximum volume pos- 
sible to produce, it might well go into the subsequent 
process at its market price, since the only justification 
for the expense of further fabrication is a profit greater 
than can be obtained by its sale. The first process must 
then be given the credit for the profit which would have 
accrued had the sale taken place. If the object of 
further processing is to take care of an otherwise un- 
marketable excess, the same reasoning would lead to its 
being charged in as a crude at not more than actual 
cost. 

Before going into the details of the actual work of 
a cost department, the relation between the bookkeeping 
and the cost systems should be clear. Fig. 1 shows the 
layout of the former; Fig. 2, that of the latter. 


DISTRIBUTION OF LEDGER TOTALS 


The cost system is not an essential part of the book- 
keeping system; it is an analysis of the bulk cost of the 
operations carried out; it does not even furnish, neces- 
sarily, the value of each item of the inventory. Of 
course, in possibly the majority of cases, the individual 
inventory items are placed on the books at a value 
figured out by means of a more or less mechanical 
system, but exceptions always have to be made where 
such a value bears no relation to the actual market 
value of the material. It is an unfortunate fact that 
occasionally materials are manufactured at a cost which 
is greater than the market value, and the inventory 
based on such a cost would certainly be inflated by at 
least the difference between the two values. 

To go now to the methods to be employed in compil- 
ing plant statistics, and to the finished form they shall 
take: 

The direct charges to any product or group of prod- 
ucts, for superintendence, labor, repair, materials, etc., 








Materials Money 








OPERATION RECORDS DISTRIBUTION LEDGER ACCOUNTS 





Purchase costs, plus freight, 
handling, etc 





Monthly totals of: T 
Materials received 
Materials used | 
Materials produced 


Labor cost 
Repair cost 


| 

: | 

Expense | 

Materials lost . 
‘ower 

Materials gained 

Inventories Taxes 

| Insurance | 

| 

| 


Depreciation 
ete 























\ 








Ny 4 
| Stock I iger heey sheets distributing each 
- i. '. ss 


total among individual costs 
—_—> | 


—_— 


+ T SOX 
go  ~ al ~~ & 
ok. ail “ ~ y 





| MATERIAL COST | PACKAGE COST | PRODUCTION COSTS READY TO SHIP | 








COST OF GOODS SOLD 





SELLING AND ADMINISTRATION COSTS 





TOTAL COST 





SALES VALUE 





NET PROFIT 











FIG. 2 
























































al . - ’ , . , . ORG 
February 9, 1921 CHEMICAL AND METALLURGICAL ENGINEERING . 25! 
eee 
; | —— - ~ —— = poe er 
one An O — on 
i. A 
1 O Dak Ades O 1 | = 
Inpiviovar Container Weicnrs | “fe ‘ - 
Se eeee OF cewremene aecewee rok 8 Oe coer ewee | yee, * . of 
RECEIVING RECORO = ssp lS) Sp lS) Ss | | ve . ve 4a +9 
ree He COPY | J8 few ve ‘ ‘ a 
~ tesco *s/ “aa #32 # r) O- ¥a5 ‘2? ee | A/se #3 | 2hiee >» ° 
vee Barrett Bor -yhne rg. fe {re Jv “82 sg “7 3 ‘9? ¢im~ Se4 4/9 4D Se/va a¢ 1% 6 
Ghicago ¢ sme = 376 / gis te 402) ae /(¥ 492) He 128 45> —— } ne ve Ran 
wee Cm edt Po £08 164 wee L9¢ba pdt Mi) 24 947) 497 8 4739) oe 6 ge) | REIS 228! WET Sees weeses 
~ acess — / = 2 “ee = i 200 #28 /? oe | | PACKAGE INVENTORY matey tof PO 
? ase ¥7 xr e J | arene Fe . — 
seomore $4 CBng, 64 Avthracent. ++ 0 AYSCH om rol ws_| agai aer| al oes Mie fe tatoo _sooramee 140 ge! shang aren -aaacinnat 
re a 4, a 4/3| ¥su (9 331 | [sare | meee la wane | secenes | voce | eesee 
tile m . “iv 14 38) #94 1/4 457 | C) ota s shee “ 
aoe om nai ois wh 7 299) 996 13 48M \e-1-20| £ 7bt% ta \dal/ ag | av/6r 
CF 2 #19 J 40g, 912 /9 398 | | e-a-ue £92 | e797 at | Lf Jo¥ 
—— = vans wasnyeneante fon va) 4/7 398 ya--20| 4 2967 | sa024 | \dtale 2 ay (42 2 
T —s T #i2 49 sad | #i> /@ +/6@ | je-kae elas Peed Agddea | at 
— } i + +-— ter wt | bY, ASd) 8 Hae | \e-f-20 4 dass | 3tyo pagdt fl Led itd 
saguese (Wught shud bu e~ tr 19 299) Gime /4) 89 } { ieee - 
eae ‘the Aeck ofith.. + {~ “1a 415 Yea) 45%) 19 497 | } | | ‘ 
anes sh. 4, bags |du—- se ¥a2, 2 4th Phe 1S wy } { = 
7 2 | ; ¥ ven! VOL org wy?! | | | | | | INVENTORY OF)MATER ALE Im PROCEES 6 
ae | } ory res | “ie ie ¥3b | | | | y * 
Ste L Yur ae ott 478) | 49) Ltets | | KE vag “a 
omen 54 aga wr oy #ay) ¥e5s 8 “47 oFa | | , 
mn 20068 “ns 909 we 23y55- || $9, 18 ¥8t) 479) 15) Foul soz07 vod /orer) | : 
7 | “a 6 464) #16 (2. 411 10786 Yor *3G0 | | | | if _ 
. p/n | Yah 1 4/0) gsr 2s Jay) atze /** | 5270 | } 2 Lit é We as 
janse Jorn . | | coreg WY sosesj ropes 40S" w3do) vid ey >1¥ 1 
. O es = ] | y ‘ Rif Cl 7, 
i] 
| ‘ ngek “ 
‘ ‘ ane - Fors 
f - : ae ——— : } a y , 
© + e | Maat 4 , 
| ) Cara) 060 3 a) 5 | iM 3H. ‘ 
| J Me 20601 | P > 4 ~ aaiwt 
wom Gi gat one 6 GON TINLOUS OPERATION wtmonamoue To Cosy OFFy > | 7 . 6 Lek + 
| OPERATION RECORD Mh had — | STOCK TRANSFER Ne 26401 | « 64 they « 4 r] 
SH) re 2 hoeranrmens ‘cain Or +s wr Tn a « | men if rho t Atuot ¢ ¢ 
Fa Lat | r ef x . 
. fro Yr/re rncoverion of —aeraf ated J agoh? Katana awl 
ee a**¢@ cigs a 4 won ol feeneuoe | | __FRom Awe vl fan oErT | yr j Ws 
~ Ta | > ss @arewres ~e=| = weer | mee | ne oe - 
- (‘TSer se ~- a“ - | ° Ss) 5. | aa _ 
- - eg = | a 4 —- + >. 
ee Vy, oo + ¥iewe Cae eT we ro l> ©| /ewo | a - . 
serene == cn, ov -_ - » i» “Ff r 1 ¢ ic T+ T 
\ he Than aes © Sb SP fesce ¥ 43 “> ¥¢ »o de sas | ad v 
e ower {if re r fev | | 
v aye ~t sé c 
63 labed s¥ - 
r ad ot we > Z oe | | “ fy an @ yr , 
wf te - fo CLA, ae ASe 8 
43 72 PRODUCTION »~ Let, cy je if preoe | — Fasten ‘ Z 
Ce Thnacd es 38 fl Ske * YY we 40°) | a 7 een Seca : al celia 
A’ Roce are a ae 4) ver cé 70 + y ro “for Aew ET veer [ ane eee anal 7 
SC Binszel J>3 chew st do; />t ze Ae * SZ - - :_% : - ° 
&, J.x Iuy > Yee Vieagle Fh Css VET VII4 FA. 9 2 | soe ° - 
sett = 19 & sooe v : 
é ’ ' Ye 
. ‘ ye 
| | 99 el 
x (ff 6-S/f=| |— a pp | vi 
.- oe s otha Lt 7 
VBL. Joohrtin |S When. 
sal 
L euvemneenal 
are calculated by distributing the ledger totals for In general, I believe it is true that yield is the most 


these items by means of the usual code system, using 
report blanks for record of labor-hours, etc., placed in 
the hands of the foremen or workmen may be 
judged best. 

The question of the method to be used in assigning 
indirect charges, superintendence and various expenses 
covering several departments, the plant burden, etc., is 
a vexed one. So far as possible, each one of the items 
going into any such general expense account should be 
spread over the products necessitating it on a logical 
basis applying to the individual item alone. The cost 
of the control laboratory, for example, can as a rule be 
split up and charged to the products involved, on the 
basis of the actual cost of the tests made for each one. 
Such few items as cannot be treated in this way—for 
example, office expense or general management—have 
ngcessarily to be grouped together and prorated on an 
arbitrary basis. The basis most generally used is that 
of “productive” labor; the products are charged with 
their quota of expense calculated from their proportion 
of the direct labor in the plant. Such a general method, 
of course, cannot give even an approximation of the 
truth, unless the labor entailed in each of the group of 
processes employed in the plant depends on the volume 
of production rather than the kind. It is obviously 
true that some processes requiring but little labor con- 
sume an altogether disproportionate amount of the ex- 
pense of superintendence, development, etc. The “pun- 
ishment must be made to fit the crime,” and no rule 
for such prorating of overhead capable of general appli- 
cation can be laid down. 


as 


important item of cost in the chemical industry. The 
first essential, therefore, in any “chemical” cost system 
is the obtaining from the factory of accurate figures 
representing the operations carried out. For that rea- 
son I shall go in detail into one method which attempts 
to do this in a manner which leaves no figures to the 
imagination. 

In order to follow the path of raw materials through 
a process all the way from the purchase of the crudes 
to the output of the refined materials, it is necessary 
to check the weight, or volume, or both, as it is received 
into the plant; to check the losses or discrepancies 
caused by errors of measurement as it passes from one 
part of the plant to another and into the actual appara- 
tus where the process is carried out; to record the 
amounts of materials produced, both in intermediate 
stages and in the containers on the railroad ready for 
shipment to the customers; and to record the amounts 
of materials in process and in stock at the inventory 
period. It is important that the means employed to do 
this should enable one to detect physical losses at the 
time they occur. 

Form 1 of the accompanying diagram is a receiving 
report which is so arranged that the amount of ma- 
terial arriving in any kind of package can be recorded 
as compared with the actual amount received into the 
storage. 

Form 2 is a continuous inventory card, by means of 
which the individual foreman keeps a record of each 
lot of each material placed under his supervision. On 
it he records every movement in or out of the tank, bin, 
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has been sent, and give the identifying number of the 
card on which the amount moved has been recorded. 
Each foreman is provided with a calibration card for 
each one of the group of tanks for which he is respon- 
sible, from which he can read directly the gallons cor- 

‘aut te responding to each of his measurements. 
' Forms 3 and 4 show two kinds of operation records 
upon which can be entered figures representing almost 


Asset WEEKLY REPORT OF CONSTRUCTION 


( $25,000 00 $26,000.0 <1.000 0 
y O00 OF 18.000 00 +000 OO 
ow ”) 460.000 00 $4 0 0 \ppropriation No. 3169 Amount $22,000.00 
Work Improvements and Additior Plant 
» 000 00 110,000.00 10,000 00 (‘ode No. 36-1657 
0.000 00 25,000 00 »,000. 00 ] 
200.000. 00 250,000.00 0,000.00 1920 | a . ] } — _ . Dat | nee 
400.000 0 00,000 00 100.000. 0 - zpendicures lability oe se Dow nexpended 
600.000 00 650.000 00 50.000 00 Mav 24 $1,842. 87 $165.00 $2,007. 87 $2,007 . 87 $19,992.13 
000 O0 25'000 00 75.000 00 Mav 31 1,084.11 12,210. 37 13,129.48 15,137.35 6,862.65 
: a Mf 51'NN0 00 6000 00 ly 7 337.61 779 64 1,117.25 16,254. 60 5,745.40 
gz 1? 000 OO , 000 lune 14 69. 96 347 83 417.79 16,672.39 5,327 61 
| 2) 158 53 914.78 1,073. 31 17,745.70 4,254 30 
, ‘ } s/ } i) 00 $2275.000 Mo strR OOO OF 


118.000 00 


107.000 ) 


393,000. 00 any kind of operation. For a discontinuous operation, 

the charge and corresponding production are recorded 

on the upper and lower halves of the same card. For a 

lot of drums or barrels, or whatever the storage may continuous operation two forms are used, one for re- 
onsist of, and in addition must show the source of in cording the successive charges, and the other the suc- 
coming material, the point to which outgoing material cessive productions. The latter has a space on which 





yr” ON COs 
g i $748 8 74 ( , mat $860,378 8&8 
ne 4 932 4 
\ $38 602 49 
" iH 
14 ; 
4 
i 4 
64 8 
7.500 00 
200 00 
Io 4 
4,534.15 
) 9 531.92 
146,646. 42 Cost of materials packed 349,308.92 
$1,209,687. 80 $1,209,687 80 
‘ ing ent y ( ‘ 
Packed mater nd 156 . osing Inventors 
leona teed chi. ona aes ca Packed material and empty package $143,877.38 
Cost of packing and ship; 
Shipping lat $3,791 02 
Team. cart. and | 
Labor $990 00 
Materials 044 49 
1,994 49 
} xrpense 
Labor $1.364 03 
Materia 109 35 2273 38 
8,058 89 
f materials packed 349,308 92 Cost of materials shipped 393,000.00 
$536,877. 38 $536,877.38 
ANALYSIS OF PROFTI 
\I t ne 1920 
Pr ‘ Sales and 
Factory \dministratior Tota Total Six Months January to June 
. Cost Cost Cost Return Profit Loss Profit Loss 
) $25,000 00 $2,500 00 $27,500.00 $32,500 00 $5,000 00 ; $35,000 00 
’ 10,000 00 1,000 00 11,000 00 13,000. 00 3,000.00 15,000 00 
} 75,000 00 7,500.00 82,500 000 80,000 00 $2,500.90 2,500.00 
4 122,000 00 12,200 00 134,200.00 150,000.00 16,000.00 BRS 100,000.00 
2,000 00 200 00 2,200 00 2,500 00 3,000 00 P $10,000.00 
180.000 00 18.000 00 198.000 00 190,000. 00 9,000.00 42,000.00 
200,000 0 20,000 00 220,000.00 250,000 00 30,000 00 150,000 00 ye 
Potals $614,000 00 $61,400 00 $675,400 00 $718,000 00 $57,000 00 $11,500.00 $302,500 00 $52,000 00 


Net profit . 45,500.00 —_ $250,000. 00 
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COST SHEET 














Month Process or Crude 
CHARGI 
Expenses Raw Materials Intermediate Mi aterials F inis she 1 Products Total Cost 
| | Unit | U nit vu nit 
Name | Gal Lb. | Value| Value Name _=§ Gal Lb Value! Value Name | Gal Lt Value | Value 
Labor | 
Salaries i } 
Fuel and power Intermediate materials usually 
T.C. and L. form an element of uncertainty, 
Repa rs particularly when the cost period 
Expense ; is short. Their use and produc- | 
ee as tion tend to obscure yield; their 
Taxes. . a value or cost is usually a matter | 
Insurance of judgment. 


Depreciation 


























Tot als. | ! . 5. _ j , 
PRODUCTION 
Sales Values 
The division of the cost among 
the finished products is usually 
a matter of judgment. 
| | 
Totals... —— as = . = 
EXPENSE to record at monthly intervals the amount of material 
. in the apparatus at the end of the month, so that the 
Month June, 1920 cali production corresponding to the charge for the period 
nalysis Summary 
er oe on aN Se $1,200.00 . can be calculated. 
Traffic —: Kaebevenwassenens .- 1,300.00 Form 5 shows a form arranged for record of transfer 
A inti dep't ~ . e 

‘Seen ait 91,000.08 of material from one part of the plant to another, where 

Construction cost. 050 60 such material is not going through a process, and ena- 

rinance and accounting ) ° . . ° 

Paymaster and timekeeping 1,000. 00 3,250 bling a record of discrepancies between delivered and 
General office 7 received amounts. 

Repair and construction. ... $500.00 Form 6 contains a complete list of all apparatus 

Stenographic : 1,000.00 . . 

Mail and messengers... ... 500.00 2,000 under the charge of each process foreman, on which to 
ecneunanh... — ere 500.00 record the material charged to the apparatus, the pro- 
Stationery, postage, telegram: “ oo ae duction from which is incomplete at the time of the 
Janitors and washers 500.00 inva . 

Telephone....... catews 300.00 Office $10,000.00 inventory. : , . , 

een me Form 7 is used to determine the inventory of each 
unch ciubd £2 . . 

Salesics—routine, samples, oflice $5,500. 00 material in the plant at the end of the month, or at the 

Ss aries— ssearcl ° chs ree rec ° .300 00 . = , . ° 

ee ene ae on end of whatever the cost accounting period may be. 

Janitors and washers. ....... ‘ : 500.00 “ky rac tc inv "yy oC P . = : 

Miscellaneous. ...... iiiuadadndid 200.00 Laboratory 10,000.00 The figures on this ae ee sy are posted from the 
———— running inventory cards kept by the foreman. 

Plant nurse and mage al bills. ...... $350.00 - B : . I - a : 

Plant doctor Luaieas 250 00 From these reports, properly checked and recapitu- 

Dispensary supplies... ........ 0 

Raaestnien........ 311 67 lated, a complete ledger statement can be made up, 
$1,111.67 which, if the records have been accurately kept and 

Received from insurance company... 111.67 Medical 1,000.00 carefully checked, should give an exact balance. Inas- 

Guards. ; ’ $2,000.00 much as every amount of material moved has been 
Safety, employn nt, a vertising. ’ 

Sonu employme a aa eee ... 1,000.00 recorded on one or the other of these forms, and the 

es Se een «+: - les movement checked by the cost department, there is no 

Team hire......... - __ 100.00 Works 790.00 possibility except through human ffallibility (that 

Miscellaneous 200.00 troublesome factor in all “systems’’) of any quantity 

Total.. a $27,200 00 of material not being on the cost department records. 

ANALYSIS OF REPAIRS 

Department—Light oil—Oils ae Charge No. 6-A-1 

Week June 1, 1920 Week June 8, 1920 Week k Jun e 17, 1920 Week June 24, 1920 

Job Description Labor Material Labor Material Labe Material Labor Materia) 

1 New bottom in still 443.. , sh $100.00 $50.00 $75.00 $30.00 $150.00 $25.00 $50.00 
7 Repair flow box still 441. “a ‘ va 5.00 3.00 E: 

9 Repair line to pump 165. wale sheeted Naseaiain 1.50 10.00 4.50 
21 New cock on catchall tank ee veosseeoen ; 2.50 10.00 - 

23 Repair brickwork on still 450. ....... 0.0.66. e ee eeeues i i j 35.00 100.00 75.00 15.00 

24 Repair steam leaks at tanks... : seiseded ied — 4.00 1.00 10.00 1.50 15.00 3 50 
Material charged directly to dept. (Oils, waste, ice, clogs, etc.)... cee 48.00 ae 27.00 10 00 25 00 
Total labor and material per = ax $109 00 $81.00 $124.00 $162.50 $235.00 $51.50 $65.00 $28 50 

Total labor | and material as above. . 7 , $865.00 

Direct purchases (from distribution ledge r). me Vis a ; 150 00 

Overhead (from distribution ledger).......... ? : ; 155.00 

, Ker tea RT hes oe als peas ; F $1,170.00 





NOTE -Repair costs should be so kept that such detailed analysis as this can be furnished readily on request, to ¢ xp! un, for example, unusual fluctuation iz 
partment total. 








LABORATORY COST SHEET 


Month June, 1920 
Analysis Summarn 
Salaries re $4,200 00 
Supplies from laboratory stores 800 00 
Supplies from stationery stores 50.00 
Supplies from repair stores 25.00 
R. & C. labor and supervision 50.00 
Crude materials from stock 5.00 
Finished materials from stock .. 50.00 
Containers from stock rtneeed on 15.00 
Advertising ; . ; ae 10.00 Routine $5,205.00 
Salaries yews tneweteewes $4,800.00 
Supplies from laboratory stores 225.00 
Supplies from stationery stores. 5.00 
Crude materials from stock : 2.00 
Finished materials from stock ane 2.00 Research 5,034.00 
ie dad peared ae bene $150.00 
Supplies from laboratory stores..... a 10.00 
Supplies from stationery stores ; 1.00 
Finished materials from stock 150.00 
Containers from stock ‘ 25.00 Samples 336.00 
Janitors’ and bottle washers’ wages $500.00 
Salaries : i 800.00 
Supplies from stationery stores 60.00 
lraveling expenses 35.00 
Laundry 30.00 
Gas : : 25.00 
Electric power 100.00 
Manufacturing insurance. . 85.00 
Manufacturing taxes , 75.00 
Manufacturing depreciation : 300 . 00 
Water consumed , P 65.00 
Repairs to building and equipment... 2,425.00 


350.00 Service, et 
rotal cost ecg $13,000.00 


Let us turn now to the consideration of the statistics 
which should be obtained from a cost department to 
control properly the operations in a chemical factory. 

The manner in which the figures are presented, if 
they are to be used, is important. First, no matter 
whether one is studying the whole plant or any par- 
ticular part of the plant, one should go from the top 
down. The first figures examined should represent a 
summary of the expense of the operations under exami- 
nation; they should omit detail and present a birdseye 
view. It is not difficult to remember, say, twelve items 
going to make up a total, nor to understand and remem- 
ber the relation between twelve such figures. If it is 
attempted to study a total comprising 144 items, the 
average mind merely becomes confused, arrives at no 
decision, and no picture of the operations represented 
by the figures remains. Condense the 144 figures, how- 
ever, into twelve sub-totals, the relations between these 
are easily grasped and they furnish a definite picture. 
Analyze each one of the twelve items further into twelve 
more, and each of the subdivisions becomes clearer and 
more intelligible as its detail is studied. The twelve 
principal subdivisions then become mental pegs on which 
to hang the remaining 132 of the figures in easily com- 
prehended groups. Skillful summarization is the secret 
of useful statements. Diffuseness is the curse of cost 
accounting. 


The total list of reports submitted, each covering 


REPAIRS 1920 


January February March April May June 
Yep 8,473.23 $8,732.74$11,655.98 $6,570.78 $9,866.89 
Pept. D> flo 8s “1390 46. 2.116 37 5,116.62 5,308.05 ..... 
Dept. 3 2,349.95 3,219.46 3,527.78 4,555.02 2,131.17 ....... 
Dept. 4 1,115.20 1.769 93 2.709. 23 1,397.20 1,243.10 
Dept. 5 454.76 98 33 482.05 229. 86 152.02 
Dept. 6 3,023.10 2,345.91 2,759.09 3,889 46 3,391.90 
Dept. 7.. 7,919.71 9,881.38 8,410.23 8,954 Oe PELE éecectes 
Dept. 8 919.20 3,640.71 3,505.93 5,253.94 6,557.24 ........ 
Dept. 9 6,123.99 6,702.45 14,203.04 11,824.40 18,013.47 ........ 
Dept. 10 32.44 114.82 1,108.38 1,138.17 SE seewe 
Dept. I! 965.13 3,423.14 1,410.00 2,941.49 3,505.01 
Dept. 12 447 69 «3073.85 (315.91 (794.90 344.29 ........ 


Fotal.... $34,165.25 $44,393. 18 $52,203. 99 $52,666. 22 $61,382.91 
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monthly or longer intervals, might be somewhat as 
follows: 

1. Complete balance sheet showing all the money 
spent during the month, and the main departments 
where the expense was incurred 

2. Analysis of profit. 

3. Analysis of the total cost of all production under 
a few headings of direct expense. 

4. The volume of production from, and cost of the 
working of ee all processes or crudes. (The form 
of this report should be particularly noted. It does 
not provide for the computation of the costs of inter- 
mediate materials; these are supposed to be estimated 
by the technical] staff. By estimating the value in fin- 
ished products of the intermediates used and produced, 
the yield on the entire process can be calculated. The 
attempt to get a cost on each operation of a process is 
usually more expensive than the results are valuable.) 

5. Analysis of the plant expense. 

6. Analysis of cost of repairs. 

7. A detailed statement of sales, giving volume and 
value for each commodity. This form is not illustrated. 


Cost ANALYSIS 


These, together with a more or less detailed analysis 
of each, should constitute the bulk of the cost depart- 
ment’s work. Much attention should be paid to the 
arrangement of data on the books so as to facilitate the 
preparation of such analyses as may be necessary from 
time to time to explain unusual fluctuations. It is 
much better to submit comparatively few summaries 
and to be prepared to furnish analyses of any of them 
quickly than to attempt the regular periodic compila- 
tion of many detailed statements. 

The statement “Analysis of Repairs” is an example 
of a report gotten out upon request to explain an un- 
usually large repair charge. That headed “Weekly 
Report of Construction” is a report for the use of the 
engineer on a construction job, which enables him to 
compare the amount of money spent to date on his 
work and the money appropriated to complete it. The 
“Laboratory Cost Sheet” is a monthly report to the 
chief chemist who may well be required to work under 
a budget; it includes all the expenditures for which he 
is responsible, 

In presenting cost figures to the sales department 
month by month, one very general condition experi- 
enced is fluctuations in cost, due to the fact that repairs 
und other expenses are not incurred equally month by 
month. It is sometimes attempted to equalize such ex- 
penses by setting up on the books deferred charges, so 
that a very heavy expense is not charged to the opera- 
tions going on in the month wherein the expense was 
incurred, but is spread over a period of several months, 
or even a year. Such a method as this leaves so much 
to the judgment as almost always to lead to confusion, 
and possibly also to embarrassment; no one likes to 
have deferred charges on his books. In my opinion, the 
better way is to charge all such expense to the opera- 
tions when incurred, and to flatten out the cost figures 
by averaging them over periods of say six to twelve 
months. This would mean that in January the cost 
submitted would be the average of the past six months 
of the old year and the first one of the new, and so on 
until the end of the first six months of the year is 
reached, when the cost may become cumulative from 
the first to the end of the year. 

The money spent on costs covering the ground indi- 
cated here need not exceed 0.5 per cent of the payroll; 
the difference between good management and the best 
possible is, I should guess, about 10 per cent. The one 
almost universal trouble experienced with cost depart- 
ments and systems is their tendency to spend more 
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money on statistics than the use of the figures they sub- 
mit can possibly save. Coupled with this is the ten- 
dency to attempt to turn out mechanically, month by 
month, large volumes of significant figures. The num- 
ber of figures which a cost department is asked to 
produce each month should be cut down to the very 
minimum, and these should be only such as can be 
turned out by a mechanical routine and wherein as 
few elements of judgment enter as possible. Analysis 
beyond this point should be done by the technical staff 
of the plant, or by a department of cost analysis run, 
not by bookkeepers, but by men whose judgment is based 
on a real, solid understanding of the processes. The 
fewer and more simple the figures which the ordinary 
cost department run by bookkeepers and clerks with no 
operating experience and the greater the insistence 
that the technical staff of the plant take the figures, 
analyze and interpret them the more likely it is that 
valuable results will be obtained. An adding machine 
cannot think. It will say, for example, that a certain 
product is unprofitable; its manufacture, therefore, is 
discontinued. To your surprise, however, instead of 
saving the loss, a still greater loss is incurred. Shut- 
ting down the plant has not decreased outgo as much 
as it has decreased income. Depreciation, insurance, 
taxes, still continue; the plant begins to deteriorate and 
assets to drop; the overhead allotted to the plant cannot 
all be cut out and has to be carried by other processes. 
In general, the only safe way to determine whether a 
production shall be discontinued, increased or dimin- 
ished is to disregard the individual cost figure, and to 
sit down and figure the effect the proposed change will 
have on the total income of the plant on the one hand 
and the total outgo on the other. Not until that is 
done can one be in a position to say whether the pro- 
posed change will result in greater profit, or in the 
least possible loss. 


CHEMISTS AND ENGINEERS OUGHT TO BE FAMILIAR 
WITH ACCOUNTING METHODS 


In the Philadelphia Public Ledger of Feb. 18, 1918, a 
statement was made in one of the editorials that 95 per 
cent of the businessmen of Germany are expert ac- 
countants. The continual association of values with 
materials and effort is an essential in the education of 
a successful chemical engineer. Of necessity it is 
omitted from his college training. The opportu- 
nity for doing it should be freely given in the indus- 
tries. 

The chemists and engineers in charge of our 
factories must be familiar with accounting methods. 
The economics of the factory must come within the 
scope of their activities. They must be able to use 
the help of the accountant. The officials of a corpora- 
tion must be able to rely upon their technical men for 
sound advice, not only in the realms of physics and 
chemistry, but in economics also. Webster says that 
“economics is the art of regulating receipts and expendi- 
tures so as to insure a proper profit.” Surely this is an 
art we need to acquire and not leave to a bookkeeping 
department. 

What Otto Witt said in 1887 is truer than ever today: 
“The success of a process is no longer, as formerly, 
dependent upon the careful preservation of manufactur- 
ing secrets, but above all upon businesslike control, both 
within and without.” 

Chemical Department, 


The Barrett Company, 
Frankford, Philadelphia, Pa. 
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Development of the German Chemical Industry 
During 1919 


A recently published report on the German chemical 
industry for the year 1919 contains some interesting 
data concerning the development of this important 
branch of industry. 

The following figures show the number of plants in 
operation during 1919, and number of workmen em- 
ployed: 


Decrease in 


Number of Number of 

Workmen, Full-time 

Number Full-time Workmen 

; of and From Preceding 

District Plants Part-time Year., 

Per Cent 
ia iene Kinds eae 2,518 68,393 7.31 
Breslau.......... ini 1,235 26,377 20.84 
AE PR ee aaa ae 2,043 72,859 27.89 
JO ES eee 121,537 31.85 
0 WES 2,648 125,559 12.04 
Mannheim......... 1,325 50,615 12.80 
Frankfort.......... 1,081 51,198 2.70 
Nuremburg.... 1,648 27,623 13.35 
5446 oes Seabevcaween 15,060 544,161 18.18 


From these figures it appears that the greater part 
of Germany’s chemical plants are located in the Leipzig, 
Cologne, Berlin and Hamburg districts. There were 
15,204 plants in operation in 1918, while the total had 
fallen to 15,060 in 1919, a decrease of 1.95 per cent. 
This decrease is due chiefly to the fact that the chemical 
plants in Alsace-Lorraine were eliminated from consid- 
eration in 1919. The number of working days credited 
to the 294,766 full-time workmen reached a total of 
88,231,447 against 107,835,679 for 1918. 


WAGES PAID AND NUMPER OF PLANTS IN OPERATION 


The total amount of wages earned by workmen and 
employees in the chemical industry in 1919 amounted to 
1,131,682,109 marks. If one uses as the basis of com- 
parison the number of plants in operation, the number 
of full-time workmen, the wages earned, together with 
the annual compensation received, the figures for the 
single years during the period 1913 to 1919 show a 
generally upward trend. 


Number Average Annual 

Number of rotal Compensation 

of Full-time Amount of Full-time 

Year Plants Workmen Wages Paid, W. rkman, 

Marks Marks 
1913. 15,042 227,629 351,520,206 1,266 
ae 15,014 245,989 313,508,108 1,273 
_, eee 14,914 219,646 295,217,251 1,344 
, See 14,998 256,420 382,783,261 1,493 
See 15,129 334,851 652,877,501 1,950 
. =e 15,204 360,256 889,141,025 2,468 
See svascacesuns 15,060 294,766 1,064,782,786 3,612 


A slight decrease is to be observed in the number of 
plants in operation during the period 1914 to 1916. In 
1917 the number of plants was larger than for the year 
1913, and the increase continued in 1918. In 1919, 
however, there occurred the slight decrease previously 
noted. The number of full-time workmen employed in 
1919 exceeded by 17,000 the number employed in 1913. 
The year 1918, with its total of 360,256, marks the 
high-water point in full-time workmen employed. 

It is interesting to observe that compared with 1913 
the amount of wages received in 1919 has tripled. The 
highest point in the total wages paid was reached in 
1919. Hand in hand with this growth went the increase 
in the average annual compensation of the full-time 
workman. In 1913 this figure amounted to 1,266 marks, 
while in 1919 it had risen to 3,612 marks. Everything 
points to a heavy increase in the 1920 average against 
that of 1919. In the course of the present year work- 
men in the chemical industry have been paid such 
amounts as would indicate that the average annual wage 
might reach a total of 18,000 marks or even more. 
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Pulp and Paper Production in Quebec, Canada, 
During 1919 

The total quantity of lumber cut in the province was 
814,455,900 ft. b.m., as compared with 931,462,800 ft. 
in 1918. In 1919 there were sixteen pulp mills in 
Quebee Province, with an aggregate daily production 
of 1,300 tons, and twenty-seven combined pulp and paper 
mills producing 1,600 tons of paper daily. A conserva- 
tive estimate gives the year’s production of pulp of all 
kinds as 800,000 tons and-of paper and paper products 
as 450,000 tons, the greater part of the pulp being 
consumed in the manufacture of paper within the 
province. The selling value of the entire output was 
$65,000,000, an increase of $13,294,217 over the figures 
of 1918 and of approximately $23,000,000 over those of 
1917. Most of the products are sold in the U. S. 





Reconstructing French Chemical Industry 

France has made notable progress in setting her 
chemical industry on its feet again. The 17 per cent 
of the chemical plants of all kinds in France which 
were located in the devastated departments were almost 
entirely destroyed. The departments of the Nord and 
of the Aisne suffered particularly, supporting 70 per 
cent of the total damage, which is estimated according 
to 1914 values to be 128,840,208 francs. 

The Ministry of Liberated Regions, which has taken 
a census of the various plants that can be classed under 
the heading “chemical industry,” announces that on 
Oct. 1, 1920, 111 out of 142, or 78.1 per cent, had 
resumed operation wholly or in part. The greatest 
proportion in resumption of operation is found in the 
Lille region (89.3 per cent). These 142 plants in 1914 
employed 21,210 workmen. On Oct. 1, 1920, 54.2 per 
cent of this number, or 11,512, were employed in produc- 
tion. The nearest approach to normal is found in the 
Department of the Meurthe et Moselle. A year ago, or 
on Oct. 1, 1919, only 18.7 per cent of the 1914 person- 
nel was occupied at production. Since that date there 
has been a steady increase, the proportion from Jan. 1, 
1920, increasing from 34.7 per cent to 54.2 per cent 
above mentioned. 

The production in 1914 of the plants which can be 
classed under the heading chemical industry proper was 
estimated at 850,000 tons. The present production is 
between 200,000 and 300,000 tons. Under this heading 
are included plants manufacturing sulphuric acid, nitric 
acid, hydrochloric acid, sodium sulphates, iron, copper, 
sulphites, superphosphates, ammonium salts and vari- 
fertilizers. No figures are yet available on the 
production of chemical byproduct factories, either for 
1914 or at present. Under this heading are classed all 
factories which handle chemical products already 
prepared, such as salt refineries, the preparation of 
sodium crystals, hypochlorites, pharmaceutical and 
hygienic products, photographic materials, etc. 

The chemical industry in general throughout France 
has received great encouragement as a result of the 
war. Prior to 1914 the industry was of relatively minor 
importance, French manufacturers preferring to import 
the necessary supplies from Germany, which for years 
had specialized in this branch of industry. However, 
ence the German supplies were cut off and the war 
showed the immense value of chemicals in the successful 
prosecution of hostilities, the French Government and 
private enterprise began to turn their attention seri- 
to the development of the industry in France. 
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The manufacture of powder, which is an important 
branch of the industry, is in the hands of the gov- 
ernment, it being, with tobacco, matches, etc., a govern- 
ment monopoly. It will only be necessary to cite a 
few figures on this one product to show what pre- 
eminence the chemical industry attained in the eyes of 
the French General Staff. The plan of French mobiliza- 
tion in 1914 included the following estimates: 

Quantity of powder to be produced during the war, 
24 tons a day. 

Quantity of other explosives to be produced during 
the war, none. 

No one then supposed that the quantity of explosives 
on hand would not be sufficient for any war purposes. 
However, after the first battle of the Marne, the 
pressing need of chemicals for powder and explosives 
began to develop. It was necessary to create factories 
almost over night to meet the ever-growing demands 
of the army. The original provisions, cited above, were 
doubled many times over, so that by June 25, 1917, 
the estimates of army needs were the following: 

Quantity of powder to be produced, 640 tons a day. 

Quantity of other explosives to be produced, 1,100 
tons a day. 

All this productive capacity, no longer needed for 
war purposes, can be utilized to build up the chemical 
industry to a position where France will be independent 
of foreign sources of supply. 





Clay Storage Within the Factory 

The December issue of the Journal of the American 
Ceramic Society contains an original article by T. W. 
Garve, embodying the essentials of adequate storage 
space and material-handling equipment within the fac- 
tory, with numerous sketches to illustrate definite 
layouts. 

“To insure continuity of operation it is necessary to 
have a supply of crushed and ground shale or clay on 
hand to bridge over breaks and delays and to keep the 
machinery running ahead of the bin. It is well for the 
superintendent, and for the men, to know in the morn- 
ing that there is enough clay supply on hand within 
the factory to see the day through for production. 
Besides, any further handling and storing of clays wil) 
improve the quality of the clay by intermixing of the 
particles and their exposure to air. 

“Bins employed for such purposes are usually built 
overhead. This will put the storage out of the way 
and allow for passage below and for the installation 
of feeders at the bottom for continuous and automatic 
feed to the grinding or pugging machinery. 

“For delivering raw shale or dry lumpy clay to 
the factory it is well to dump the contents of the car 
into a pocket at the bottom of which a plate feeder 
is operating to insure a steady uniform charge of mate- 
rial to the crusher (or dry pan). 

“If a crusher is used ahead of the dry pan, it is 
proper to place a storage bin between them for keeping 
crushed material on hand. The crushed material can 
be fed out of such a bin by means of a reciprocating 
plate feeder as before or by a disk feeder. The ground 


material should be stored again above the pug mill with 
a disk feeder to permit of fine adjustments.” 

The principles covered in this paper involving stor- 
age capacity for raw material and product of machines 
may well be applied to chemical plants where consider- 
able material is involved in the daily operations. 
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Nickel Brasses 





A Summary of the Work of Leon Guillet Published in “Revue de Metallurgie” 
of 1913 and 1920 on the Important Role Played by Nickel in the 
Manufacture of Low-Copper Ternary Brasses 





S A RESULT of a systematic study of special 
brasses’ it appeared that only nickel, iron and 
manganese, of several other elements, raised the 

“fictitious composition” of the ternary alloy. That is 
to say, whereas most of the alloying elements acted 
as though they replaced zinc, these three seemed tc 
replace copper. Nickel was much the most powerful 
in this action, and it appeared desirable to investigate 
these alloys in detail’ in the hope that desirable com- 
mercial alloys might be discovered. Theoretical con- 
siderations expounded in the former articles’ led to 
the expectancy of alloys which could be hot-worked, 
even though very low in copper, and cold-worked, though 
relatively low in copper. With approximately normal 
copper, a little nickel would doubtless increase the 
elongation, and therefore the ease in cold-working, 
drawing or stamping. It can readily be seen that if 
a cheap addition metal could be discovered whose 
coefficient of equivalence were sufficiently small, a very 
much cheaper alloy might probably displace the ordinary 
brasses., 
COEFFICIENT OF EQUIVALENCE 


Four series of alloys were studied, of 50 and 55 per 
cent copper, sand- and chill-cast respectively. In each 
it was desired to replace successively 0.5, 1.0, 2.0, 5.0 
and 10.0 per cent of the zinc by nickel. Virgin metal 
of highest purity was used, so that the resulting bars 
analyzed only traces of tin and lead. Actual contents of 
copper, nickel and iron are tabulated. 

To determine the coefficient of equivalence the 55 per 
cent copper brasses of Series I (Table I) were selected. 
Since t had previously been determined’ to be less than 
1, if one started at the upper limit of 8 a little nickel 
would give microscopic field of « 4+- 8. Experimentation 
quickly indicated that annealing the castings at 750 
deg. C. for two hours was necessary in order to 
normalize the structure and permit accurate microscopic 
analysis. 

As seen in the table, ¢, the coefficient of equivalence, 
lies between —1.1 and —1.4, —1.2 being the average. 
Series II, of practically the same analyses, cast in sand, 
gives limits and average (—1.4) slightly higher. On 
the whole, —1.3 seemed to be the most probable value. 
Series III and IV were available to check this figure, 
which, within the available limits, was quite close. 
especially alloys Nos. 16 and 22. Nos. 17 and 23 are 
good, considering the high amounts of nickel present. 

Alloy 21 (Cu 49.52, Ni 2.28) gives a single micro- 
scopic constituent, whether a raw casting or annealed. 
It is notable, however, that it develops a coarsely 
polyhedric grain on reheating following no working of 
any kind, a phenomenon long regarded by many metal- 
lurgists as extremely rare if not impossible. Fig. 1, 


See 


1Revue de Métallurgie, Memoirs, 1905, p. 97, and 1906, p. 242 
Summarized in CHEMICAL & METALLURGICAL ENGINEERING, Vol. 24, 
No. 4, p. 177, Jan. 26, 1921 


Revue de Métallurgie, Memoirs, 1913, vol. 10, p. 1130. 


alloy 23 after annealing, shows the 8 constituent clearly 
in a fine eutectoid, a structure never found in ordinary 
brasses. 

MECHANICAL TESTS 


All the melts described were subjected to the ordinary 
static tension and Brinell test. Impact results on notched 
specimens are also tabulated in Tables I to IV inclusive. 
Hardness was determined on unannealed castings. The 
figure for elastic limit. is doubtful in almost all cases on 
account of the well-known difficulty in determining the 
limit of proportionality in brass specimens. Contrac- 
tion is also difficult to measure on account of irregular- 
ities in the necked area. 


EFFECT OF NICKEL ON 50 AND 55 COPPER BRASSES 


Inspection of the tables shows that nickel betters the 
mechanical properties of these brasses if the fictitious 
composition is sufficiently high. Especially in the 50 
per cent copper brasses, Alloys Nos. 15 and 21 (2 
per cent nickel) show a very great increase over similar 
melts containing half as much. Five per cent nickel 
gives an even greater advantage, while the 10 per cent 
nickel alloys are quite remarkable. 

Comparison of alloys 16 and 22 with Nos. 6 and 7 
shows that in general the properties of the ternary 
alloys correspond fairly well with those of a real alloy 
having a composition approximating the fictitious com- 
position of the former. However, the important specific 
effect of nickel can be seen most notably in increasing 
the strength. Alloys of the same fictitious composition, 
yet containing widely varying amounts of nickel, will 
for the same reason also show variations in properties; 
compare allays 2 and 22. For this reason, predictions 
based upon microscopic study and fictitious compositions 

















FIG. 1. SAND-CAST ALLOY NO. 23. 49.13 Cu, 19.07 Ni 
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introducing many unknown impurities into the mixture. 
Inspection of the table shows that remarkable 
strength, ductility and toughness are had in 49: 41: 10 
alloys’ but more especially in 54:41:5 (alloy No. 10). 
Rolled and annealed metals of composition 55: 43: 2 and 
50: 45: 5 were found to have ultimate strengths of from 
64,000 to 71,000 lb. per sq.in., an elongation of from 
33 to 45 per cent, resiliency of 10 kg.-m. on grooved 
10 x 10-mm. test-piece, and Brinell hardness of 100. 
The war stopped researches along these lines, and the 
first commercial production of 55: 43: 2 appears to have 
been undertaken in the United States. However, even 
before the war the following results were obtained in 
French practice: 
Analvsis 














Type A Type B 
Cu 56.7 Cu ei Gontiach 55.15 
Zn 39.74 Zn 42.3 
Ni . Ni 2.24 
he EQUILIBRIUM DIAGRAM FOR COPPER-ZINC ALLOYS Pb 0.0 Pb 0.0 
After Gulliver, “Metallic Alloys,” p. 267 Fe 0.12 Fe 0.09 
Mn 0.05 Mn tr 
must be made with circumspection and a good knowl- - tr “ eee 0.05 
, , ony Sn : tr Sn Se eee tr 
> > > > yo y . t ° y > ° ° . o ° « ° _ 7 ro 
edge of the effect which the third element will exert Microscopic Cu.. 60.5 Microscopic Cu " 599 
by its own right. Calculated (¢ = —1.3). 61.5 Calculated (¢ = —1.3). 58.4 
Yet it could be expected that since nickel increases \ B 
the elongation of brasses relatively low in copper, a Castine Castine 
brass with a little nickel could be worked or drawn Annealed Cold- Annealed Cold- 
better in the cold, an expectation abundantly verified in mE. *c ee mh aro _~\ 
; a —s : 5 im, %.. ar 5 eg. CU. ar 
practice. Again, if nickel be added to a binary brass ..,. = aie : és B. 
eye 2 Fen GA . Ultimate strength. 67,200 75,900 64,800 72,400 
which can be worked hot and whose constitution is pjactic limit 21.800 50.200 20,200 37.600 
+ + 8, but nearly all « (say a 62:38 brass), all the 8 Elongation. 43.0 33.3 33.0 29.0 
, ‘ oa. . a: c1 7 Sn 7 4 
is suppressed and it may be rolled hot only with diffi- Contraction 51.7 0.7 : 
nails EN ae ie aw ‘fied i : Impact strength 18.1 14.8 12.9 9.3 
culty. Is ¢ ange may ve much in ens! ed in com- Brinell hardness 97 144 116 151 
mercial production, owing to the temptation of remelting — 
: 7 Copper analysis given first, then zinc, then nickel. 
nickel-plated ware whose base might be anything, thus ‘Unknown, but very great. 
rABLE ISERIES lL. CHILL-CAST BRASSES WITH 55 PER CENT COPPER 
Alloy Chemical Analysis Microscopic Tension Tests ———_——— - 
Ne Analysis Calculated Elastic Elonga- Con- Brinell Impact 
Copper Ni Fe Copper t Ultimate Limit tion traction Hardness Resistance* 
! 55 10 0.59 0 23 me, — 1.1 58,800 20,800 14.0 113 11.2 
2 55.14 1.02 0.13 56.5 — 1.4 36,300 18,900 6.0 139 9.4 
; 55 95 2.06 0.14 58.5 - 1.2 46,700 19,900 12.0 113 1.2 
4 55.41 5.02 0.15 62 — 1.1 50,600 19,300 27.0 90 13.5 
5 54 62 10.57 0.17 _. . ener 41,400 19,300 37.00 79 8.1 to 14.3 
rABLE II—SERIES Il. SAND-CAST BRASSES WITH 55 PER CENT COPPER 
Alloy Chemical Analysis Microscopic —————————- Tension Tests —————_—__ 
No Analysis Calculated Elastic Elonga- Con- Brinell Impact 
Copper Ni Fe Copper t Ultimate Limit ticn traction Hardness Resistance* 
C 55.17 tr 0.05 —_— lan is ee 13.0 126 10. 0to 14.3 
7 54.37 0.61 0.06 55 tom 58,500 17.0 ose 140+ 10.6to 16.2 
« 54.19 1.23 0.06 56.0 . 55,200 13.0 ad 140 10.6 to 13.1 
9 54.37 2.31 0.06 57.5 1.4 57,400 19.0 ee 119 8.7 to 12.5 
i0 53.85 5.14 0.06 59.5 11 54,800 46.5 94 10. 6to 14.3 
7 54.13 9.87 0.11 > 63.0 ee 7.5to 4.5 
rABLE II—SERIES III. CHILL-CAST BRASSES WITH 50 PER CENT COPPER 
Alloy - — Chemical Analysis — —— Tension Tests — —~ 
No Meroscopic Analysis Elastic Elonga- Con- Brinell Impact 
Copper Ni Fe Found Calculated Ultimate Limit tion traction Hardness Resistance* 
12 49.26 0.08 23,000 1.0 1.5 163 1.8to 2.5 
13 49 46 0.50 0.07 > 54.7 49.9 26,500 oa: 2 151 1.8to 2.5 
14 49.17 1.00 0.10 > 54.7 50.3 26,100 3.0 4.5 129 2.5to 5.0 
15 49 47 2.02 0.11 > 54.7 51.8 55,600 12.5 : 143 5.0to 6.8 
16 49 48 5.02 0.39 55.5 55.9 60,200 10.0 8.0 153 7.5to 9.3 
17 49 24 9 81 0 39 62 63.5 54,900 23.5 112 14.3to 15.0 
rABLE IV—SERIES IV. SAND-CAST BRASSES WITH 50 PER CENT COPPER 
Alloy Chemical Analysis — —_————— — Tension Tests ———_—_-_—— 
N — Microscopic Analysis Elastic Elonga- Con- Brinell Impact 
Copper Ni Fe Found Calculated Ultimate Limit tion traction Hardness Resistance* 
18 49 21 0 08 :; 16,500 156 | 
19 49 08 0.62 0.06 > 54.7 49.5 19,900 1.5 5. 151 1.8to 2.5 
20 49.23 1.16 0.11 > 54.7 50.6 23,600 caves 2.5 4.5 138 2.5to 3.7 
21 49.52 2.28 0.10 > 54.7 52.2 47,000 _ 11.0 ‘ 146 5.0 to 10.0 
22 49.4) 5.15 0.17 56.2 56.0 56,400 ies 9.0 143 8.7 to 12.5 
23 49.13 10.07 0.31 62 63.8 50,500 ete tals 42.0 89 15.6to 19.3 


* Kg -m. on notched 10 x 10-mm. test-piece 
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TABLE V. SERIES V. HIGH-NICKEL BRASSES 
Microscopic Analysis 





Chemical Analysis opper 
’ . Calculated Observed 


Alloy Nc Copper Nickel 

24 toc. ae 4.15 55.5 55 
25 ini aaa 50.34 6.70 59.4 59 
26 45.32 34 55.9 B 

27 46.35 10.35 60.6 58 
2S 46.03 2.56 64.6 62 
10 40.25 12.87 5.0 B 
30 40.46 14.42 60.4 57 
31 41.10 16.54 66.1 62 
$2 36.15 17.70 60.9 56 
33 36.18 19.58 65.4 59 
$4 36.26 21.82 72.4 62 
Te ckds0s Ken dewabecmewer 35.86 23.49 77.4 a 
eee ee ee 30.57 22.70 63.8 96.5 
a ere ee 25.01 24.81 58.1 B 
38 25.74 27.76 70.8 56.5 








When next approaching the study of these brasses,’ it 
appeared desirable to discover whether the properties 
of a 50: 45:5 brass (strength, toughness, incorrodabil- 
ity and pleasing color) could be had by decreasing the 
copper and increasing the nickel. 

A series of test-pieces of the compositions given in 
Table V were prepared, attempting to add nickel in 
such proportions as to maintain the fictitious composi- 
tions between about 55 and 58 per cent. 

Fictitious compositions of the alloys formed of « +- % 
constituents were determined microscopically to within 
0.5 per cent and results tabulated. It is evident that 
there are important differences between the fictitious 
compositions when determined microscopically and 
calculated. Calculating back with the formula 

100 (A — A’ 
sal q ( A’ -) 
it is found to vary between —0.9 and —1.2, the smaller 
when the copper content is lower. 

It may be noted that the color of the alloys is as 

follows: 


Alloy No. Color 
24 . Pale gold 
25 ; 5 Pale gold 
26 Yellowish white 
27 eae . White and yellow, changeable 
28 - White and yellow, changeable 
29 ...... Silver white 


ROLLING TESTS 


To discover the possibility of forging and rolling, 
tests were made on all brasses under the same condi- 
tions—namely, temperatures of 650 to 750 deg. C., same 
rolling mill and passes at same velocity and pressure, 
starting with 80-mm. diameter ingots and ending with 
20-mm. round bars. 

The results obtained in rolling tests are noted in 








Alloy No Results 
24 Easy to roll and without defects 
25 : Easy to roll and without defects 
26 Very difficult to roll. Cracked 
27 ’ Easy to roll without defects 
28 Difficult to roll without defects 
29 . Difficult to roll without defects 
30 , Easy to roll without defects 
31 ; Small cracks when rolled 
32 Cracks badly from start 
33 . . Breaks in pieces from the start 





Alloys 27 and 30 appeared worthy of thermal investi- 
gation, since they have unique ductility when hot. 
There should be an intimate relation between the correct 


5Re vue de Métallurgie, July, 1920, p. 484 
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temperature for forging, the transformation temper- 
atures and variations in mechanical properties. Their 
microstructure is given in Figs. 3 and 4. 

The alloys tested and the results obtained are given 
in Table VII. Fusion points have been determined with 
the Coste apparatus; transformation points with the 
Saladin-Le Chatelier double galvanometer. 

While the transformation points in the ternary brass 
approximate those of binary alloys with the former's 


TABLE VII. THERMAL ANALYSIS 


Transfoi mation 


Micrescopic Points 

Alloy — Chemical Analysis — Analysis Liqui- Solid- On On 
No. Cu Zn Ni Cu dus us Heating Cooling 
27 46.35 43.16 10.35 58.5 660-810 760-660 
30 40.46 44.95 14.42 57 470-730 730-375 

60 40 S90 875 445-780 740-450 

55 45 875 850 445 450 

46 54 S50 S40 150 450 

40 60 S40 S40 470 4150 


fictitious composition, it is evident that these tempera- 
tures are raised by nickel, but the elevation is not 
directly proportional to the nickel content. 


EFFECT OF ADDED METAL 


In a general way when a third element is added to 
a copper-zine alloy the following may take place: 

(a) A special constituent may be formed, consisting 
of the isolated added element, or of a combination of 
this element with copper or zinc, or of a new solid 
solution. For instance, lead appears as a special con- 
stituent (rounded globules) when present to the extent 
of 1 per cent or more. 

(b) The eutectoid point may be displaced to the 
right or to the left, creating a fictitious composition 
when determined microscopically, which may be respec- 
tively above or below the copper content of the actual 
chemical analysis. It has already been shown that 
aluminum, tin, silicon and magnesium, having a coeffi- 
cient of equivalence for zinc greater than 1, move the 8 
eutectoid (point b, in Fig. 2) to the left and at the 
same time the brass assumes a fictitious composition 
in copper less than the real. On the other hand, iron, 
manganese and nickel, having t<1, move b, to the right, 
and the fictitious copper content is higher than shown 
by chemical analysis. 

(ec) The eutectoid point may be displaced not only 
horizontally but vertically—i.e., the eutectoid horizontal 
may be lowered or raised. In this case extremely im- 
portant variations from the normal constitution of the 
fictitious binary alloy may result. In a general way, 
if the point is sufficiently lowered (probably to about 
350 deg. C.) the structure after slow cooling becémes 
martensitic. Such a phenomenon is indicated by Robin’s 
work on bronzes, and by the structure of many special 
steels. If the transformation point was lowered to be- 
low ordinary temperature, the structure would be 
polyhedric (austenitic in steels). If, on the contrary, 
we consider a non-resolved eutectoid—as is the case for 
brasses—and the added element raises the eutectoid 
temperature, the two constituents of the eutectoid will 
have opportunity by time and high-temperature mobility 
to coalesce and appear, especially when the rise in tem- 
perature is sufficiently important. 

Data on thermal analysis given in Table VII show 
one important rise in the location of the eutectoid tem- 
perature; whereas for normal brasses this transforma- 
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BRASSES NOS. 27 AND 30 RESPECTIVELY, 
SHOWING GREAT DUCTILITY 


rltis ,- AND 4 


tion on cooling takes place at 450 deg. C., when 10.35 
per cent nickel it occurs at 660 deg. C. 

In a slowly cooled sample of alloy 27 or 28 one would 
therefore expect to see both the x and y constituents 
under moderate magnification, an expectation confirmed 
by Fig. 5. 

This has already been noted by Carpenter. Further 
studies to be described later show that the resolved 
eutectoid appears under circumstances which can be 
predicted if the rise of the transformation point is 
known. This is a very remarkable fact from the point 
of view of the general theory of hardening. 


MECHANICAL PROPERTIES AT ORDINARY TEMPERATURE 


Tests were made on cast and rolled metals as shown 
in Table VIII, determining the ultimate strength, elastic 
limit, per cent elongation after breaking, contraction 


Ss 
(which is defined by the relation g 


a 


100), impact 


strength of notched 10 x 10-mm. bar, and hardness. 
For tension tests the pieces were 13.8 mm. diameter 
0.54 in.) and 100 mm. (3.94 in.) between punch marks. 

The alloy which has the most remarkable mechanical 
properties is the No. 27 (Fig. 3), analyzing 46.3 per 
cent Cu and 10.3 per cent Ni, but it possesses a yellowish 
glint, and this might be a hindrance for some uses. 

Alloy No. 30, 40.4 per cent Cu and 14.4 per cent Ni 





rABLE VIll PHYSICAL PROPERTIES OF CAST AND WORKED 
BRASSES 
Tensile Tests -_— Stock Tests 

2% - 3 = : : 

= a8 3 se c M =f 

So 3 s = = c= 

~ = 2) 25 4 z. a) 

4 Cast 52,500 28,500 9.0 142 5.6 143 
Rolled 62,600 29,900 9.0 49.7 95 151 

Cold draw 81,000 4.0 11.5 6.2 197 

Cast 62,900 23,600 31.0 44 3 7.5 109 
Rolled 72,000 25,100 46.5 14.2 11.3 118 

Cold drawt 82,600 27.5 50 7 7.5 176 

Mi Ca 27,300 28,200 0.5 1.4 1.8 160 
R d 49,800 36,000 3.0 3.1 25 156 

7 Cast 68,700 26,900 31.0 30.7 11.0 128 
Rolled 80,600 46,700 45.0 57.5 13.2 137 

Cold draw 101,800 19,900 22.0 0 207 

28 Cast »4.000 34.200 17.0 05 97 121 
Rolled 67,200 32,700 49 0 52.7 13.7 116 

) Cs 7,000 1.0 159 
R ed 43.200 40.200 1.0 14 15 180 170 

4( Cast 91,700 »7,000 7.0 10 1 43 168 190 
R ed 86.500 44.500 185 19 4 7.8 166 170 

: ( ¢ 12 500 81,100 2.5 179 255 
Ca 72.300 4,900 r 4 5 30 173 191 
Rolled 77.200 1,200 > 5 73 5.0 178 187 

(ast 90.000 71.000 2.0 3 , 1 178 217 
44 ( 77,600 77,600 1.0 0.0 2.5 179 241 
45 Cast 93.600 93.600 1.0 0.0 2.1 177 262 
r Ca 35.400 21,200 0.0 0.0 f 179 210 

7 ( machined into a test piece 

g Ca 8,500 8,500 0.0 0.0 1.2 179 =. 228 
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(Fig. 4), is of an exceptionally white color and has very 
interesting mechanical properties.’ 

From the study of the data it can be seen: First, 
that if we consider the relations between fictitious com- 
positions and mechanical properties, the most interesting 
alloys are those whose fictitious compositions lie between 
57 and 60 per cent. It is well to remember that this 
is also the case for the binary brasses which give 
relatively high value in this range (ultimate 46,000 
to 54,000 lb. per sq.in., and elongation 35 to 40 per 
cent). 

Second, there are a number of alloys which present 
the microscopic aspect of ordinary brasses (« + 8) 
and which do not have any interesting properties. This 
is a new fact which has not been brought out in pre- 
vious tests on special brasses, due perhaps to the fact 
that the work was not done on sufficiently various 
compositions. An instance is Fig. 6 of alloy 36. 

There is no question that when nickel is sufficiently 
high it alters the properties of the solid solutions con- 
siderably, or at least of the $ solution, which becomes 
extremely fragile (alloy No. 37; see also Table V). 


INFLUENCE OF COLD-DRAWING 


It is evident that the brasses which can be rolled 
could also be cold-drawn if they possess sufficiently 
high elongations. But it is to be noted that the greater 
part of these alloys having a high ultimate strength 
also possess a high elastic limit—at least higher than 
those of ordinary brasses—and, due to this fact, the 
speed of drawing has to be small. 

In general, it is not easy to determine the elastic 
limit. 

Table VIII also shows the influence of drawing on the 
mechanical properties of three of the alloys. The fig- 
ures have been obtained after one draw on a 20-mm. 
(0.79-in.) round bar, reducing it 2 mm, (0.08 in.) in 
diameter. 

INFLUENCE OF LEAD 

It is known that lead greatly facilitates working 
ordinary brasses and that all the alloys for machine- 
finishing contain from 1 to 3 per cent lead. As noted 


“The alloys 
been patented by 


less have 


containing than 50 per cent of copper 
the Société Métallurgique de la Bonneville. 

















SLOWLY COOLED BRASS CONTAINING 
46.0 Cu, 12.5 Ni 
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rABLE IX. EFFECT OF LEAD ON NICKEL BRASSES 
Cc} 1] Composition lension Ts t Test 

4 Ultimate Elastic Angle I 

N Cu Ni Pb Zi St Strength Li Elongat Contract Strengt Rupture Hardne 

39 50.55 6.55 0 18 42 57 57.700 41.0 43 3 11.3 142 14] 

4( 49 65 6.72 2.25 40 96 67,300 x0 0 29 7.5 156 135 

4| 44.70 10 90 01 44 07 78,200 31.0 30 7 g | 158 168 

42 44 80 10.96 2.23 41 70 tolle 74,000 35.0 41.1 > 6 161 13 

43 39 64 14.38 0 21 45 56 toile 78,200 6.0 8 7 44 172 S| 

44 45.2 10.2 10 (ast 61,700 27,200 14.0 15.5 » 3 160 i 
Rolled and anneale 77,200 29,900 41.0 46 ¢ 0 ¢ 152 | 

4 45 3 10 3 20 (‘a t 53,400 26,500 11.5 11 44 lo¢ | 
Rolled and annealed 73,700 30,700 45.5 42 2 , 4 15 it 

4 45.4 10.4 3.0 “ast : : 34,000 24,600 26 22.0 Ss +74 +4 
Rolled and annealed 70,000 31,300 0 48 ¢ » 4 156 11 

47 45.1 10 4 40 Cast 9.600 25,000 x0 0 15.5 4 4 69 ) 
Rolled and annealed 64,900 30,300 26 24.7 » 9 | 

above, this element retains its individuality in the is low, especially alloy No. 30 (40 Cu, 14 Ni), the addi 

alloy, forming an inclusion which renders the turnings tion of lead lowers these properties even more and 


more fragile and less harmful to the edge of the tool. 
However, this isolated lead other mechanical 
qualities of the alloy. 

Alloys starting with 45 Cu, 45 Zn, 10 Ni were tested, 
with which 1, 2, 3 and 4 per cent of Pb were substituted 
for zinc. Microscopical examination showed the pres- 
ence of globules in quantities increasing with the lead 
content. 

From the inspection of Table IX one might think 
that some results have been confused, but this is not 
the case, and the tabulated figures have been verified 
with the greatest care. It can that up 


lowers 


be seen lead 

















FIG. 6 BRASS NO. 36 (Cu 30.6, Ni 22.7). 
to 3 per cent is in reality quite harmless to the mechan- 
ical properties of the alloys. Compare especially alloys 


Nos. 44, 45, 46 and 47 with alloy No. 27. 


DIVERGENCE BETWEEN THE PROPERTIES OF AN ALLOY 
WHEN ROLLED AND WHEN CAST 

Special attention is called to the pronounced diver- 
gences between the properties of the alloy when rolled 
and when cast. This is due to the fact that the reheating 
followed by mechanical work renders the microstructure 
of the metal more homogeneous. 

No particular difficulty has been noted in the rolling 
of these ailoys; it was as easy as the same operation 
on products not containing lead. But when the original 
alloys are rolled with difficulty, or when the elongation 


the products obtained clearly show fissures even after 
the first Thus the alloy 41.52 Cu, 14.48 Ni, 
2.25 Pb, Zn could not rolled. 


pass. 


14.48 


be 


MACHINING QUALITIES 


Appreciation of the machining qualities of a metal 
varies from shop to shop and even from machinist to 
machinist. 

A series of opinions on alloys of the three types 
50: 44:6, 45:45:10 and 40:46:14 from 
different plants proved that these alloys can easily be 
machined in all cases, although not as easily as ordinary 
The presence of lead undoubtedly facilitates 
and 


coilected 


brasses, 
the machining; the chips in this case are short 
easily separated from the tool. 


VARIATION OF THE PROPERTIES WITH VARIATIONS 
IN TEMPERATURE 


Some alloys were studied at high temperatures which 
had been found to be quite difficult if not impossible 
to roll. 

It resulted that the hardness diminishes rapidly as 
the temperature increases, reaching a value of about 
50 at 500 deg. No reliable results could obtained 
for temperatures above 700 deg. C. 

Variations in resiliency are much more interesting 
and the harmful influence of lead is very marked. In 
alloys without lead the resiliency is increased remark- 
ably at about 700 to 800 deg. C. (from about 2 kg.-m. 
to about 9), and it can be surmised that such alloys 
might be rolled if it were done at between 700 and 850 
deg. C.—i.e., at a temperature higher than that used 
for brass. This fact has also to be taken into con- 
sideration when stamping nickel brasses. High-lead 
samples showed little change in impact-strength with 
temperature. 


be 


CONCLUSIONS 


The results indicate the great value of nickel in the 
manufacture of low-copper brasses. From the industrial 
point of view, this study describes some alloys of excep- 
tional qualities possessing ultimate strength up to 
90,000 Ib. per sq.in. with 20 per cent elongation and 
a resiliency of 8 to 10 kg.-m., very interesting varia- 
tions in color from white to gold yellow, and a high 
resistance to atmospheric corrosion. 

It can be expected that nickel is destined to play the 
same important role in the manufacture of copper alloys 
as it does in that of steels. 

It is to be noted, however, that brasses with very 
high nickel contents can exhibit good microstructure 
(x + 8), yet not have any valuable special property. 
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Ownership of Highways and Streets 
By CHESLA C, SHERLOCK 


ECENT press dispatches contain a very interest- 

ing account of a dispute between the Nichols Cop- 
per Co, and the Borough of Queens in New York City 
over the ownership of a street running through the 
factory grounds. The press account states: 

“The disputed street is about ten blocks long and ex- 
tends from Creek St. to the Newtown Creek waterfront. 
The Nichols company owns the land on either side and 
its property is partly improved and partly a place for 
the storage of coal. Down the middle of the street runs 
the narrow-gage plant railway and it is fringed with 
heaps of old iron, lumber and other materials. Resi- 
dents of the Newtown section, complaining that access 
to the waterfront was denied them, besought Borough 
President Connolly to do something.” 

As soon as Mr. Connolly was advised that the com- 
pany was putting up iron gates across the street to 
shut out the public, he gathered a force of 100 borough 
laborers and proceeded to tear up the railway and to 
clear the street of débris, claiming that it belonged to 
the city. There was no clash, the company contenting 
itself with court action and giving notice that the bor- 
ough would be held responsible at law for all damage 
done to what it claims to be its private property. 

There is probably no subject which has called for as 
much attention from the courts as that of the ownership 
of streets and highways. 

TEST OF OWNERSHIP OF A WAY 

The test of the ownership of a way, according to 
Ruling Case Law and backed up by numerous decisions 
of the courts, “is whether it is an open public way or 
one for the exclusive benefit of an individual or certain 
individuals. It is the right of travel by all the world, 
and not the exercise of the right, which constitutes a 
way a public highway, and the actual amount of travel 
upon it is not material. If it is open to all who desire 
to use it, it is a public highway, though it may accom- 
modate only a limited portion of the public or even a 
single family, or though it accommodates some indi- 
viduals more than others. Giving a private way a name, 
however, does not make it a public highway or thor- 
oughfare.” 

This expression may be said to lay down the general 
principles governing in general cases. Seeking to apply 
it to the facts in any particular case, however, it is 
necessary for us to delve still deeper into the law. 

Highways generally are established in two ways: 
First, by affirmative act under a statute giving that 
right; second, by long-continued usage as such. The 
latter principle applies in most jurisdictions; in some 
it is expressly abrogated by law. 

It is quite apparent that the street in controversy had 
been used as a public way by some of the Newtown resi- 
dents and that the company gradually assumed control 
of it for private purposes, at last attempting to shut 
out the public entirely, 


How STREETS MAY BE DISCONTINUED 


Streets may be discontinued at law only by abandon- 
ment. This does not mean by simply ceasing to use 
them, but it means by the affirmative act of publicly 
abandoning them. 

There is a maxim in highway law which reads, “Once 
a street, always a street,” and it holds good unless the 
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street is legally discontinued by the method prescribed 
in the statute relating to such matters. 

In a New York case, it was held that a street was not 
discontinued or destroyed where an abutting property 
owner constructed a wharf upon said street. 

In a Rhode Island case, which seems to be squarely in 
point with the borough case mentioned above, it was 
shown that a riparian owner had platted his land into 
streets, lots, squares, one of such streets being below 
high-water mark; the street was subsequently filled out, 
and the adjoining lots were sold to another party, who 
sought to use the street for private purposes just as 
the Nichols company attempted to use the street men- 
tioned above, and not only that, but this owner at- 
tempted to close the street to the public. The court 
held that “the fact that the title to the several lots over 
which the highway runs becomes vested in the same 
owner does not extinguish the way, or justify such 
owner in closing it up, where it is appurtenant to other 
lots, as when it leads from other lots to tidewater.” 

In this Rhode Island case it was held that one lot 
owner had the right to keep that street open in the 
name of the public, because the closing of it cut him 
off from the waterfront. 

Private individuals or private companies have no 
right to obstruct public ways, to lay tracks upon them 
or to close them up, except by express grant from the 
public. In case of the discontinuance of a public way, it 
cannot be assumed or inferred from the fact that it is 
seldom used by others than those owning property on 
both sides of the street; it can be a fact only by the 
affirmative act of the public in the method set out 
by law. 





United States Has Over One-Quarter Million 
Producing Oil Wells 


According to the figures compiled by the United 
States Geological Survey there were 258,600 oil wells 
in the United States with an average daily production 
of 4.98 bbl. 

Pennsylvania ranked first in number of wells (67,- 
600), but lowest in average daily production (0.3 bbl.) ; 
Oklahoma follcwed next with 50,700 wells with an aver- 
age daily production of 6 bbl. Texas, Louisiana, Cali- 
fornia and Wyoming and Montana, although possessing 
fewer wells, had a greater daily average production, of 
27, 31.8, 32.3 and 55 bbl. respectively. 

The following table gives the district, number of 
wells and the average daily and actual output in the 
United States: 

Daily Nov. 
No. Average Actual 
Producing Output, Output, 





Wells Barrels Barrels 

Texas central and north ... 9,400 22.9 6,714,000 
EE SE 5 oo oa dae ae 1,700 49.7 2,775,000 

Total, Texas ........... 11,100 27.0 9,489,000 
Se eee 9,490 32.3 9,340,000 
DP Gcbsuon chaca eke 50,700 6.0 9,031,000 
CO 15,700 7.4 3,578,000 
IP ee 2,700 31.8 2,615,000 
Wyoming and Montana ... 1,000 55.0 1,432,000 
RN ho wie ale oa gob acd aah 16,800 1.7 846,000 
Pt cctscadgunebsneee 7,800 3.2 734,000 
ek eee 19,500 1.1 656,000 
PUMOUEER occcccccceces 67,600 0.3 603,000 
RE Re eee 39,600 0.5 602,000 
a oils wkd antes ie 2,400 1.1 81,000 
> eae 14,040 0.2 75,000 

Total 258,600 4.98 39,090,000 
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Drying Storage Battery Plates 


Low production cannot always be attributed to the 
inefficiency of labor, as seems to be the tendency these 
days. Very often it is due to antiquated equipment and 
obsolete methods of manufacture, which become the 
limiting factors in production, and no matter what speed 
is obtained up to this point the output of a plant is 
limited to the slowest operation in the process of manu- 
facture. 

Ninety per cent of all materials made must be dried 
at some stage of their manufacture, and generally speak- 
ing the drying operations require considerable time, 
varying from the fifteen minutes required for drying 








MACHINE 


FOR DRYING STORAGE BATTERY PLATES 


cotton and wool stock to from two weeks for 
high-tension porcelain insulators. 

In the manufacture of storage batteries, the positive 
plates are formed by pasting a mixture of ammoniacal 
red lead into specially molded metallic lead grids, and 
the negative plates by pasting a mixture of lead per- 
oxide into grids of the same type, the plate then being 
dipped into dilute sulphuric acid. Both positive and 
negative plates must then be thoroughly dried, since 
after the drying operation the plates are charged with 
electricity by the usual method and if there is even a 
small amount of moisture remaining in the plate the 
charging will cause the active material to crumble away 
from the grid and the plate must be discarded. 

After the pasting process, the plates are inserted in 
racks preparatory to drying. Under the old system of 
drying the racks containing the plates were put into 
closets to dry. These closets were huge affairs of wood 
construction occupying a great amount of floor space 
and heated by means of steam coils which also formed 
the shelves for holding the racks containing the plates. 
As each rack was filled with wet plates, it had to be 
carried from the pasting table to the shelves on the 
closet. Here it required from twenty-four to forty-eight 
hours for the plates to dry, depending on the humidity 
of the surrounding atmosphere and with no certairty 
of uniform results or definite length of time to dry. 

The length of time required to dry the plates by the 
old method and the lack of uniformity of results pre- 
sented a serious obstacle to one of the largest storage 
battery manufacturers in this country when large-scale 
production was desired. The difficulty was practically 


one to 
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overcome by the use of a Hurricane drier of the tunnel 
truck type, manufactured by the Philadelphia Drying 
Machinery Co., Philadelphia, Pa. 

This machine is constructed of angle-iron framework 
to which panels are clamped, consisting of two sheets 
of steel, beveled and fastened together on the edges, thus 
forming an air-cell and providing insulation for the 
drier. The machine is divided into two compartments, 
one holding the steam coils which provide the heat for 
the drying, the other holding the trucks of plates being 
dried. The drying is accomplished by the circulation 
of large volumes of hot air by fans located in the parti- 
tion between the two compartments. 

After the plates are pasted and inserted into the 
racks, they are loaded on to a waiting truck and when 
fully loaded the truck is run into the drier. Here the 
plates are dried in a few hours, the time required de- 
pending on the area and thickness of the battery plate. 

The drier is built to hold six specially constructed 
trucks in the drying chamber at one time, and as a 
truckload of wet plates is pushed into the machine at 
the feed end, a truckload of dry plates is removed from 
the delivery end, thus reducing labor and floor space 
to a minimum with the assurance that the material will 
be dried in a definite time. 





Multiwhirl Subcooling Condenser 

The construction of the multiwhirl subcooling con- 
denser designed for use in oil refineries, particularly for 
the condensing and subcooling of gasoline, 
or any other vapors is shown by the accompanying cut. 
The vapors to be condensed enter the 
tubes at the top and are condensed 
and cooled in their passage through 
the tubes. The resulting distillate is 
taken off at the the 
being arranged pass. 


kerosene 


tubes 
single The 
condensing and cooling water enters 
the shell at the bottom 
upward through the helical path and 
leaves the condenser at the top, this 
arrangement insuring 
operation. 

The 


bottom, 
travels 


and 


contraflow 


unusual feature of this con- 
denser, built by the Griscom-Russell 
Co. of New York, is the patented 


helical baffle, which insures a maxi- 
mum length of water path fora given 
length cf shell and a minimum water 
The helical baffle di- 
rects the water in its flow through 
the shell without appreciably retard 
ing its progress. 

The multiwhirl design permits a 
given size condenser in a much smaller 
space than has hitherto been possible 
because the efficiency secured by the 
use of the helical baffle permits the 
use of a much smaller amount of 
condensing and cooling surface than 
is ordinarily required. The efficient 
operation of the cooler permits de- 
livery of the given cooling and con- 
densing duty, using about one-third 
to one-quarter the condensing water 
required with other types of appara- 
tus, with corresponding reduction in 
pumping costs. The high efficiency of 


pressure loss. 














SECTION PHOTO- 
GRAPH OF 
CONDENSER 








transfer results in a temperature of distillate 
within a few degrees of the condensing water supply. 
rhe helical baffle has been used for the past four years 
and is, tried-out design which has been 
fully proved in other fields. The entire tube bundle 
may be removed from the shell, provided such removal 
; necessary for inspection and cleaning. The tubes are 
expanded into the tube plates without the use of sweated 
The upper tube plate is rigidly attached to the 
shell, but the lower tube sheet floats and is free to move, 


neat 


therefore, a 


joints. 


thus preventing any expansion strains on tube joints. 
The floating head is outside packed and this construc- 
tion prevents any possible leakage of water into the oil 
through faulty packing. 

The condenser is made standard with shell of close 
grain cast iron or cast steel, 
and floating head of cast steel with floating head cover 
of either cast iron or steel. t-in. O. D. 
No. 16 B.W.G. seamless drawn steel expanded into tube 
heets of rolled The helical baffle is of brass. 
These materials of construction are varied to suit the 


iron, water head of cast 
The tubes are of 
steel. 


requirements of the particular installations. 

These condensers are built for both low or high pres- 
well adapted to 
In making esti- 
following 


ire operations. They are especially 
various cracking and topping systems. 
mates on equipment installation, the data 
hould be had: 
1. Pounds of vapor to be condensed per hour. 
2. Gravity of liquid—degrees Baume. 
Latent heat of liquid. 
: 1. Viscosity of liquid in Saybolt seconds. 
5. Boiling point of liquid at working pressure. 
6. Working pressure of vapor. 
7. Inlet temperature of vapor. 
8. Desired outlet temperature of condensate. 
9. Per cent of non-condensible gases in vapor. 
lO. Can non-condensible gas be vented to atmosphere 
and if not what provision is made to take care 
of same? 
ll. Is steam present in vapor; if so how much? 
12. Quantity of condensing water available per hour 
13. Temperature of water. 
14. Water pressures—pounds per square inch. 
15. Fresh or salt water? 
16. If fresh, is it hard or soft? 





Long Cast Sections Made by Welding 
Smaller Units 

Ingot stripper plungers are extremely difficult to cast, 
owing to the fact that the cylinders, while 18 in. in 
diameter and 25 ft. or more long, have walls only 1 in. 
thick. Inasmuch as it is almost impossible to obtain 
a perfect and then anchor it so as to prevent 
floating, the thickness of the steel is often reduced on 
certain sides, thereby weakening it and resulting in 
frequent breakages. 

It has been found, however, that these castings can 
be made much more easily and of more uniform thick- 
ness by casting each cylinder in three separate parts 
about 10 ft. in length each, instead of in one piece, and 
then welding the parts together by means of thermit 
welding. All three welds can be machined off at the 
same time, and as the outside of the cylinder must be 
machined anyway, practically no more machining is 
required than if the plunger were cast in one piece. 
Plungers have been successfully welded in this manner 
for the past ten years and the welds have stood up 
perfectly in service. 


core 
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FRONT VIEW OF THERMIT WELDED INGOT STRIPPER 
PLUNGER AFTER HAVING BEEN CAST 
IN SMALLER SECTIONS 

In the same way locomotive frames of unusual length 
for small foundries and other long sections which are 
difficult to cast in one piece can be cast in shorter 
lengths and these sections welded together. Welding 
may also be similarly used for building up shafts and 
other large sections in inaccessible places distant from 
transportation or underground in cramped quarters. 





Flow-Regulating Valve for Viscous Liquids 
The valve sectioned in the accompanying illustra- 
tion was devised by A. V. Rigby, of the Carnegie Steel 
Co., and has given general satisfaction on open-hearth 
and reheating furnaces burning byproduct tar. A 


regulating orifice in the shape of a wedge 1 in. long 
wide at 


and 2 in. its base is cut in the valve seat 1. 









OUTLET 











A slide valve 2, actuated by hand wheel 3 and limited 
by an adjustable set screw 4 closely regulates the 
effective area of the opening through which the liquid 
must pass from inlet 5 to exit 6. In case the opening 
should be clogged, the slide 2 is brought forward, 
pushing the obstruction into the trap 7, while material 
sheared off by the under surface of the slide is washed 
out by the flow of liquid when the valve is reopened. 
Bailey-Lewis, Inc., of Pittsburgh, has the selling 


rights for this regulator. 
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Forge Press Operations.—A paper, very important 
to engineers responsible for forging operations, was 
presented by EUGENE SCHNEIDER before the autumn 
(1920) meeting of the British Iron and Steel Institute, 
entitled “An Investigation of Various Forging Oper- 
ations Carried Out Under Hydraulic Presses.” In it the 
author describes a recording instrument developed at 
the Creusot works, gives an illustration of the auto- 
graphic and derived curves for a heavy forging job, and 
finally a diagram summarizing information on stamping 
thirty different calibers and designs of shells. By means 
of such graphs it is possible to predict confidently the 
proper treatment for strange forgings; hitherto, only 
a “cut-and-try” process had been the guide. 

Fig. 1 shows a photograph of the recorder. A strip 
of paper is wound around drum A by means of wire B 
connected to the ram and wound in turn about the 
drum-end C, made slightly conical to compensate for the 
thickness of the overlapping paper. A pipe, as large and 
short as possible, connects the press cylinder to manom- 
eter D; pressure moves the pointer, and through the 
agency of a light sheave and silken cord, drives a tiny 
counterweighted pen carriage E at right angles to the 
paper-travel. Such a curve as that shown on the drum 





ee | 
































FIG. 1. 


RECORDING INSTRUMENT FOR FORGING PRESSES 


evidently records the position of the ram and the pres- 
sure in the cylinder at any instant. Times correspond- 
ing to these movements are recorded in a unique 
manner. A constant speed motor F drives an endless 
chain at right angles to the paper-edge. To this chain 
is attached pencils G, one of which is always making a 
mark on the paper. Since the transverse speed of the 
pencil is uniform, the slope of its trace is a measure of 
the speed with which the paper (that is, the ram) 
moves. 

In order to record both up and down ram-movements 
on paper constantly moving in the same direction, wire 
B is pulled by a second drum, mounted on the same 
shaft as a fine-toothed ratchet wheel. To right and left 
of the latter and loose on the same shaft are mounted 
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TABLE I. SYNOPSIS OF PUNCHING 


Nature of Blank Employed- § = 5 
Weight Lgth 45 a" 
in in 35 @ ? 
No. Type of Forging Kg. Diam. in mm. mm. —™ Q~ 
1 75 mm. shrapnel..... 5.6 Round, 82...... 138 22 Ite 
2 H.E. 75 mm. shell 7.8 Round, 82..... 190 30 160 
3 Howitzer shell 58 mm 4.8 Round, 82.... 117 20 97 
4 105 mm. shrapnel...... eee Cee Be Beeccccs 165 30 135 
5 155 mm. cartridge. . _ 17 Round, 172... ; 95 22 73 
6 H.E. howitzer shell, 120 mm. 28 Round, 138..... 240 30 210 
7 H.E. howitzer shell, 105 mm. 23 Round, 115.... 285 40 245 
8 H.E. howitzer shell, 155mm. 56.5 Square, 145; diag., 186. 360 35 325 
9 H.E* howitzer shell, 145mm. 50 Round, 162 310 35 285 
10 H.E. howitzer shell, 155mm 63 Round, 180 317 35 282 
11 H.E. howitzer shell, 190 mm 110 Round, 230 340 70 270 
12 H.E. howitzer shell, 149 mm 59 Round, 178 305 45 260 
13. H.E. howitzer shell, 279 mm 270 Square, 265; diag., 320 540 70 470 
14 Hydrogen gas shell edae 82 Square, 230; diag.,280. 210 20 190 
15 H.E. shell, 293.4 mm..... 345 Round, 320 ‘ 545 80 465 
16 H.E. shell, 279.4 mm..... 270 Square, 270; diag, 365 480 70 410 
17 H.E. shell 240 mm..... 210 Square, 230; diag., 280 550 70 480 
18 H.E. shell, 270 mm..... 195 Square, 250; diag., 335. 410 70 340 
19 Example of punching...... 
20 H.E. shell, 279.4 mm..... 290 Square 280; diag., 350...475 70 405 
21 .E. shell, 274.4 mm... 305 Square, 265; diag, 320. 595 70 525 
22 H.E. shell, 320mm........ 485 Square, 280; diag., 350 820 80 740 
23 H.E. shell, 370mm........ 650 Square, 368; diag., 430 665 75 590 
24 H.E. shell, 370 mm... 530 Square, 268; diag., 430. 555 75 480 
25 H.E..hell, 340 mm..... 630 Square, 320; diag., 430. 795 90 705 
26 H.E. shell, 400 mm 800 Square, 368; diag., 430. 820 110 710 
27 Torpedo tube.......... .. 1,510 Octagon, diam., 480. 1,015 130 885 
28 H.E. 520 mm. * 1,250 Square, 465;diag.,550. 790 130 660 
29 H.E., 520 mm 1,800 Square 465; diag., 550. 1,130 130 1,000 
2 - ae 970 130 840 


’* 15400 Octagon, diam., 580 





sprockets carrying counterweighted link chains fixed to 
the ram, but reeved oppositely. Thus when the ram is 
going down, the right sprocket ratchets the drum for- 
ward, and when the ram is being raised, the left 
sprocket ratchets the drum forward, the right sprocket 
then idling. 

Calibration is effected by attaching a hand pump to 
H, holding a certain pressure, indicated by the standard- 
ized manometer J, and drawing the paper forward 
slightly. The time is checked by measuring with a stop 
watch the time necessary for, say, twenty complete 
circuits of the first pencil G, and computing its speed. 

The diagram in Fig. 2 assembles information on 
forging of thirty different types of shells and tubes 
listed in Table I. Many different factors affect the 
work of forging 7 (defined as the necessary pressure in 
kg. per sq.mm. of the greatest diameter of the punch). 
After temperature—which is held constant at 1,050 deg. 
C.—the greatest influence is exerted by the thickness 
of the walls e (Fig. 3) and the diameter of the punch. 
The ratio between the area of the side wall (an annulus 
with thickness e and inner diameter d) and the area of 
the punch is noted by Y and is called the coefficient of 
spread. 
= cee 2g and Y o 3 
If the diameter of the punch d is constant, the work of 
forging T evidently decreases with increase in wall 
thickness e. If the wall thickness e is constant, the 
work of forging decreases with the diameter of the 
punch. Therefore, Y has been computed for each 
forging and plotted below the horizontal axis. Three 
general classes have been distinguished, the dotted lines 
referring to thin walled forgings (Y 0.76 =) 
the continuous lines to medium-walled forgings (Y 
0.95 +), and the dot-and-dash line to thick forgings 
(Y —1.2 +). Heavy lines below the axis also connect 
corresponding punch-diameters. Values of Y and d not 
falling near the curves such as for forging 24 present in 
general no anomalies. 

The length of the stroke is of influence chiefly on 
account of the time the metal is pressed and cooled 
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against the die. The co- 
efficient of travel K is de- 
fined as the ratio of length 
of stroke to diameter of 
punch, and is plotted above 
the horizontal axis, both 
for round and square bil- 
lets, the latter the 
higher. Other’ variables 
which have been eliminated 
the shape and_=sur- 
face condition of punch and 
die, the speed of the press, 
the “spread”’( or « E, 
Fig. 2), the temperature of 
the tools, and the lubrica- 
tion. Finally, the graph 
contains what is doubtless 
the most important infor- 
mation, viz., the work of forging, each point T being an 
integration of all these factors for a particular job, as 
determined with the aid of the recorder described above. 

As examples of the service to which this graph may 
he put, take the following: 


being 


Stroke 





are 


see 
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a) What pressure will be required to make a 
forging with d 255 mm, and « 48 mm.?  Y is 
figured to be 0.89, consequently the work would be 
between that required for thin and for medium forg 
ings. Running up ordinate 48, the required pressure is 
found to be about 15 kg. per sq.mm. 

(b) Suppose a forging with d 
and only a 650-ton press is available 
a maximum pressure of 12.8 kg. per sq.mm.). 
across abcissa 12.8 to its intersection with the curve T 
for thick forgings shows that a wall thickness of at least 
60 mm. must be provided, and the die must evidently 
have a diameter not less than 375 mm. _Y figures 1.16, 
consequently our assumption that the forging would lie 
in the “heavy” class is justified. 

Other instruments may evidently 
the manometer D (Fig. 1) and the working of a pump, 
machine tool or other machine can When 
applied to presses, it has furnished data for proper con 
version of steam-driven pumps into electrically-driven 
pumps, and, as remarked above, for the solution of all 
forging problems connected with the scientific manage 
ment of that department, enabling the production to be 
largely increased. 


255 mm. is required 
(a press which gives 
Running 


be substituted for 


be studied. 
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British Patents 


specifications of any British patent may be 
Superintendent British Petent 
Lane, London, England 


obtained 
Office, 


Complete 
by remitting 25« to the 
Southampton Buildings, Chancery 


Electrodes for Electric Arc Welding and Cutting.—In the 
manufacture of electrodes for the electric arc welding and 
cutting of metals the electrode covering consists, in addition 
to calcined magnesite, powdered aluminum and _ sodium 
silicate, of calcium carbonate and either graphite, iron 
peroxide or ferrous silicate, or graphite in conjunction with 
iron peroxide or ferrous silicate. The electrode is thus 
rendered suitable for overhead or vertical welding or weld- 
ing in confined positions where the electrodes have fre- 
juently to be bent, and also allows for the variability of the 
carbon and contents of the metal core. In an 
example a powder is made consisting of 100 g. of calcined 
of calcium carbonate, 33 g. of powdered 
iluminum, and 33 g. of graphite, which is made into a paste 
by adding 11 to 12 fluid oz. of a solution of silicate of soda 
if strength indicated as 40 deg. on Twaddell’s seale. The 
roportion of iron peroxide when used may be 75 parts by 
veight and of ferrous silicate 66 parts by weight. (Br. Pat. 
92,257, H. W. BOORNE, London; Dec. 22, 1920.) 


silicon 


nagnesite, 100 g. 


rreating Complex Ores.—Complex ores or their products 
with an alkali chloride at about 400 deg. C. or 
wer with access of air so as selectively to chloridize th« 
ead and silver or at similar or higher temperature so as to 
hloridize all the metals, and the product is then leached 
vith hot alkali chloride solution to dissolve the lead and 
me silver, and afterward, if desired, with a solution of 
dium thiosulphate to extract the silver. The first leaching 
olution is treated with metallic zinc, galvanized iron, 
iluminum or the like to obtain the lead and silver, and the 
eposited metal may be compressed under water to avoid 
xidation, and is finally melted down. The second leaching 
elution is mixed with a sodium chloride solution and sim 
arly treated to obtain a richer argentiferous lead; or the 
etals may be obtained from both solutions electrolytically. 


re roasted 


- 
The residue from the leaching is treated by the “acid-oil 
froth process” to obtain a zine concentrate. (Br. Pat. 
152,289; not yet accepted; H. J. E. HAMILTON, North Broken 
Hill, New South Wales; Dec. 22, 1920.) 


Artificial Marble.—Artificial marble is produced by 
making several separate mixtures of different colors and 
consistency, superimposing the mixtures in layers, and 
stirring them together with or without shaking in such a 
manner as to avoid complete mixing. A dry mixture of 1 
part portland cement, 4 part silver sand and } part pulver- 
ized marble is moistened with water to which is added 
coloring matter free from sulphuric acid to form a com 
paratively thick mortar. “Flame markings” are produced 
by mixing a similar composition of different color with a 
larger ‘proportion of water, and the composition for veins 
with water. These mixtures are superimposed and 
turned over with a trowel or the like to mingle the colors. 
The mass is then shaken in molds without compression, and 
after drying the face layer is ground off. For reinforced 
concrete, the marble mass is placed in the mold, and while 





less 


still moist the reinforced concrete is superimposed. (Br 
Pat. 152,359; not yet accepted; D. JAGER, Amsterdam, Hol 
land; Dec. 22, 1920.) 

Alkali Perearbonates.—Solid alkali percarbonat« are 


obtained by treating sodium carbonate with hydrogen pet 
oxide in presence of sufficiently limited quantities of wate 
to produce the solid product directly, and of sodium chlorid: 
for salting out the product. A previous calcination of th: 
sodium carbonate and the addition of anti-catalyzers 
sodium silicate, magnesium chloride and magnesiun 


ucha 


sodiun 


silicate are advantageous. (Br. Pat. 152,366; DEUTSCHI 
GOLD & SILBER-SCHEIDEAUSTALT, VORM. ROESSLER, Frankfurt 
on Main; Dec. 22, 1920.) 

Phenol-Aldehyde Condensation Products..-The condensa 


tion of phenols with formaldehyde or its 
effected in the presence of a very small 
nitrocellulose or cellulose acetate; the maximum amount of 
cellulose used is about 0.8 
phenol. The use of nitrocellulose renders the 
while cellulose acetate also confers increased touvhne 

In an example, cresylic acid, formaldehyde, caustic soda, and 
cellulose acetate (0.00025 per cent) are employed; the liquid 
product is boiled down, baked at atmospheric pressure, and 
may be further treated in an autoclave. (Br. Pat. 152,384: 
A W. WELLER and W. T. RoBINSON-BINDLEY, both in London; 
Dec. 22, 1920.) 


equivalents 1s 
proportion of 
reckoned on the 


ester per cent 
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Chromium and Its Alloys.—A process for obtaining 
chromium from chromic oxide or a mineral such as chromite, 
for the production of chrome-iron or chrome-steel alloys, 
comprises the thermo-reduction of the oxide of chromium 
with calcium carbide in the presence of an alkaline earth 
oxide, with or without the presence also in the mixture of 
one or more other reducing agents such as calcium silicide or 
aluminum. The alkaline-earth oxide is preferably present 
in proportion at least equal molecularly to that of the 
calcium carbide. The reaction may be carried out within 
molten steel and the mixture may be inclosed in thin sheet- 
iron cases to be immersed in the molten steel. (Br. Pat. 
152,399, W. B. BALLANTINE, London; Dec. 30, 1920.) 

Anhydrous Magnesium Chloride for the Manufacture of 
Magnesium and Magnesium Alloys; Magnesium Chlorate.— 
Hydrated magnesium chloride is converted into the 
anhydrous body by. partial dehydration in a voluminous 
current of heated air, preferably dried, until the fusion point 
is raised above 150 deg. C., followed by treatment with a 
slow current of hydrochloric acid gas to complete the 
dehydration. During dehydration, fusion of the mass is to 
be avoided, and the product obtained is porous if a tempera- 
ture of 500 deg. C. is not exceeded, and of a partly crystal- 
line texture if the temperature is allowed to rise to incipient 
fusion, 650 deg. C. After dehydration, the product may be 
fused. The magnesium chloride is preferably employed in 
the form of needle crystals such as are obtained by cooling 
a solution having a strength of 80 deg. Tw. from 50 deg. C. 
to atmospheric temperature. (Br. Pat. 152,401.) The fused 
anhydrous magnesium chloride, free or practically so from 
other substances, is used as electrolyte in both a primary 
and secondary cell. (Br. Pat. 152,402.) The chlorine 
obtained as a byproduct is absorbed in magnesium oxide 
emulsion producing magnesium chloride and chlorate, which 
are separated by crystallization, and the magnesium chloride 
is again used in the process. To render the process con- 
tinuous, an additional supply of chlorine is admitted to the 
absorber. (Br. Pat. 152,403, E. A. AsHcrort, London; Dec. 
30, 1920.) 

Acetic Acid, Methyl Alcohol; Acetone.—In order to 
recover the acetic acid, methyl alcohol and acetone formed 
by the destructive distillation of wood in suction gas plants, 
the wash water from the suction-gas scrubbers is passed 


tt 











over chalk or barium carbonate until a sufficient concen- 
tration of acetate is obtained, and at the same time the 
methyl aleohol and acetone are withdrawn by means of 
vacuum. The wash water contained in the tank A is pumped 
into the vessel B, provided with a heating jacket, where it 
passes through lumps of calcium or barium carbonate and 
overflows through the pipe b' into the vessel D, which also 
contains calcium or barium carbonate and is fitted with a 
cooling-jacket. The methyl alcohol and acetone are drawn 
off from the heated wash water in the vessel B by means of 
the pump 6 into the condensing coil C. The liquid issuing 
from the vessel D is pumped into the tank E, from which it 
can be run back to the scrubbers of the suction-gas plant. 
The process is repeated until the content of calcium or 
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barium acetate is sufficient to justify its recovery by 
evaporation. (Br. Pat. 152,420, J. C. Roperts, Hull, Eng- 
land; Dec. 30, 1920.) 


Coloring Wood.—In coloring wood black or gray by means 
of a solution of iron and a solution of tannin, the wood is 
dried between the successive impregnations and is finally 
treated with ammonia or other alkali. Logwood extract 
may be used instead of, or in addition to, tannin, to modify 
the color. Impregnation may be effected with the aid of 
vacuum and pressure, and the process may be carried out in 
the cold or with the application of heat. (Br. Pat. 152,427, 
R. E. SLADE, London; Dec. 30, 1920.) 


Intermediate Products; Dyes.— 4-Nitro-2-naphthol is 
obtained by diazotizing 2:4-dinitro-l-naphthylamine with 
nitrosyl sulphate or sodium nitrite in concentrated sulphuric 
acid, pouring the diazo solution into water to precipitate 
4-nitronaphthalene-1-diazo-2-oxide, and heating this diazo- 
oxide with ethyl alcohol, alone or in the presence of a metallic 
catalyst such as zinc, copper, aluminum or a zinc-copper 
couple, or a reducing agent such as hypophosphorous acid. 

2:4-Dinitro-1-naphthylamine is prepared either by heating 
2:4-dinitro-l-naphthol with alcoholic ammonia at 200 deg. 
C., or by dinitrating an acyl-a-naphthylamine or aryl- 
sulphonyl-a-naphthylamine—e.g., aceto-a-naphthalide or 
p-toluenesulphon-a-naphthalide—and hydrolyzing the prod- 
uct—for example, by heating with sulphuric acid. 

Azo dyes are obtained in substance or on the fiber by 
coupling diazo or tetrazo compounds with 4-nitro-2-naphthol; 
the following products are specified: A dark red wool dye 
from diazotized sulphanilic acid; an orange dye from diazot- 
ized p-nitraniline-o-sulphonic acid; a purple cotton dye from 
tetrazotized 4:4'-diaminostilbene-2:2'-disulphonic acid; a 
purple cotton dye from diazotized safranine; and azo dyes on 
the fiber from p-nitraniline (bluish-red), 2:4-dinitraniline 
(red), dianisidine (dark blue), and primuline (reddish- 
brown). (Br. Pat. 152,437, G. T. MorGaAn, Birmingham, and 
BRITISH DYESTUFFS CORPORATION, London; Dec. 30, 1920.) 


Purifying Benzene.—Sulphur compounds are removed 
from benzene and other light oils by treatment at 30 to 90 
deg. C. with sulphuric acid of 60 to 85 per cent strength, as 
by boiling the oil with acid of 73 to 82 per cent strength, 
or by passing the oil vapor through acid of 70 per cent 
strength at 84 deg. C. In an example, 500 gal. motor 
benzene are agitated with 50. gal. acid of 82 per cent 
strength for about two hours at 83 deg. C. in a sulphonator 
fitted with a reflux condenser, and the purified benzene is 
separated by distillation or gravity. (Br. Pat. 152,470, 
SouTH METROPOLITAN GAS Co., E. V. EvANs and H. HOL- 
LINGS, London; Dec. 30, 1920.) 


Solder for Aluminum and Aluminum Alloys.—A solder 
for aluminum or its alloys is made from 6 lb. of tin, 2 Ib. 
of zinc, 14 lb. of aluminum, j lb. of lead and 3 Ib. of an 
alloy of equal parts of copper and aluminum. The ingre- 
dients are melted in a graphite crucible with cryolite and 
lithium fluoride, and the product is fluxed with manganese 
chloride and run into bars. In use, the solder is applied to 
the heated aluminum surface; the coated surface may then 
be united to another similarly treated surface, or may be 
soldered by means of ordinary soft solder. (Br. Pat. 152,486, 
H. J. ANSELL, London; Dec. 30, 1920.) 


Tanning.—Material to be treated by any tanning, impreg- 
nating or like process is submitted to a preliminary treat- 
ment consisting in subjecting it to the action of an electric 
current in pure water. This is stated to shorten and render 
more economical the subsequent process and also to have 
a deliming effect. The preliminary treatment in pure water 
may be conducted with diaphragms or the hide, etc., may be 
suspended between two poles and subjected to the electric 
current. The subsequent treatment may comprise electro- 
osmotic tanning or mechanical tanning or a combination of 
these processes. In an example, an oxhide delimed with 
dilute formic acid is electrically treated in pure water fo: 
ten hours, being then electro-osmotically tanned in chestnut 
wood extract of 2 deg. Bé. and subsequently mechanically 
tanned with a similar extract of 3 deg. Bé. (Br. Pat 
152,641; not yet accepted; ELEKTRO-OSMOSE AKT. GES 
Berlin; Dec. 30, 1920.) 
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Nitrogen Corporation Bill Sleeping in Committee 


At this writing there is apparently little chance for the 
bill providing for the formation of the U. S. Fixed Nitro- 
gen Corporation. After passing the Senate the bill was 
referred to the Committee on Military Affairs of the House. 
Hearings were announced to begin on Feb. 3, but subse- 
quently it was stated that the witnesses, each of whom 
favored the passage of the bill, had withdrawn their re- 
quests to be heard. 

There is general feeling that the friends of the bill still 
have a card or two to play. The effort probably will be 
made to attach the bill to an appropriation measure as a 
rider. 

Significance is attached to the fact that the Senate Com- 
mittee on Appropriations has added to the sundry civil 
bill the $10,000,000 appropriation for the continuance of 
work on the dam at Muscle Shoals. The Committee on 
Appropriations of the House refused to embody this item 
in the bill it formulated. An effort to put the item in on 
the floor of the House was unsuccessful. 





Chemical Warfare Service Appropriation 


Instead of the $8,000,000 requested by General A. A. 
Fries for the Chemical Warfare Service during the next 
fiscal year, the Committee on Appropriations has embodied 
$1,500,000 in the Army appropriation bill, which was re- 
ported to the House Jan. 29. While the estimates of all 
War Department activities were reduced one-half on the 
average, there is a very decided feeling on the part of 
many members of Congress that the importance of chemi- 
cal warfare is entitled to more than the committee has re- 
ported, which is less than one-half of 1 per cent of the 
funds made available in the Army appropriation bill. 

General Fries states that the appropriation is entirely 
inadequate and that under it the Chemical Warfare Serv- 
ice not only will lose much ground but will be handicapped 
in its efforts to keep abreast with other nations in the 
study of war gases. 

In explaining to the Committee on Appropriations the 
need for a larger appropriation, General Fries pointed out 
that he needed no less than $1,754,000 for his investigatory 
work alone. He revealed that fifty-two separate lines of 
investigation have been approved by the War Department. 
Some of these are subdivided so that one item has as many 
as a dozen subdivisions. Seventy per cent of the amount 
appropriated, General Fries stated, goes for the salaries of 
technical employees and the wages of common laborers. 
To cut the apprepriation, General Fries told the committee, 
means that the work will require twice or three times as 
long as would be the case were the desired appropriation 
allowed. 

“We worked this over with extreme care,” said General 
Fries, “to get it down as low as possible. We do not want 
to build up a big force, but we do feel that we are charged 
with the defense of the entire Army against all chemical 
warfare materials. These materials affect every man in 
the Army from the commanding general down to the last 
private. 

“We are operating eleven plants at Edgewood. These 
expenses at this time are at the rate of $1,000,000 per 
annum. In addition, we have the proving ground at Lake- 
hurst, N, J., and we are operating sixteen salt wells at 
Midland, Mich., from which we get bromine. The Chemi- 
cal Warfare Service sank these wells and built the plant 
to connect them up during the war. The brine is turned 
over to the Dow Chemical Co. to manufacture bromine salts. 
The manufacture of the salts into the bromine itself is 
done by us at Edgewood. The company has a contract to 
furnish 1,000,000 lb. of these salts. The net cost is 30c. 


a lb. Delivery will be completed before the end of the cur 
rent fiscal year.” 

General Fries told the committee that at the present time 
the service consists of fifty-nine officers and 900 men out 
of a total authorized allowance of 100 officers and 1,200 
enlisted men. The quota of officers has not been filled, be- 
cause commissions in the service are unattractive to men 
possessed of the proper qualifications. 

In regard to the chemists employed by the service, Gen 
eral Fries submitted a list of his civilian chemists as fol- 
lows: One at $6,000, one at $4,500, three at $3,600, one 
at $2,100, one at $2,000, one at $1,800, one junior chemist 
at $2,400, three junior chemists at $2,000, twenty junior 
chemists at $1,800, one junior chemist at $1,760, one junior 
chemist at $1,740, one junior chemist at $1,700, four junior 
chemists at $1,620, two junior chemists at $1,500, five asso- 
ciate chemists at $3,000, two associate chemists at $2,800, 
one associate chemist at $2,700, three associate chemists 
at $2,600, five associate chemists at $2,500, one associate 
chemist at $2,475, thirteen associate chemists at $2,400, 
one associate chemist at $2,300, one associate chemist at 
$2,290, one associate chemist at $2,220, two associate chem 
ists at $2,160, seven associate chemists at $2,100. 





Oil From Pennsylvania Shales 

Experiments to determine the amount of oil obtainabl 
from Pennsylvania coals and black shales were begun in 
1918 by Charles R. Fettke. A preliminary report on this 
work has been issued recently in mimeographed form by 
the Pennsylvania Geological Survey. Yields of oil, am 
monia and gas (all based on a ton of 2,000 lb.) are given 
in tabulated form for eighty-four samples. There are also 
given for comparison results of tests made in the same 
way on cannel coals of other states and on rich Western 
oil shales. 

The data show that Pennsylvania is not well supplied 
with rich oil-producing coals or shales. The conditions that 
produced the valuable anthracite in the eastern part of the 
state and the high-carbon coals in the eastern part of the 
bituminous fields drove the oil and gas out of the black 
shales of those regions, so that good results were obtained 
only from the coals and black shales in the extreme wester 
and northwestern counties of the state. 





Connecticut Valley Section, A.C.S.., 
February Meeting 
An interesting program is promised for the next meeting 
of the Connecticut Valley Section of the A.C.S., which is to 
be held at the Hotel Elton, Waterbury, Conn., on Feb. 14 
Dr. John S. Shearer, professor of physics at Cornell Uni 
versity, will give an illustrated lecture on “Some Recent 
Applications of X-Rays in the Study of Metals.” 





Chemical Warfare Service Resolution to Be 
Submitted to the A.C.S. 


A resolution deploring the limitations being placed upor 
the appropriations for the Chemical Warfare Service and 
the lack of sympathy shown for this service within the 
military establishment of the Government probably will be 
submitted to the American Chemical Society at an early 
date. 





Refractory Plant of Baker Steel Co. Destroyed 
by Fire 
Practically the entire reduction plant of the Basic Re- 
fractories, Inc., a subsidiary of the Baker Steel Co. of 
Pennsylvania and located in Natural Bridge, N. Y., was 
destroyed by fire on Jan. 24. The loss was $100,000. 
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Hearings Against Shadyside-Edgewater Plants 
Postponed 

was heard in New York 

Health of the 

West End 


manufac 


adjourned hearing 
Biggs, Commissioner of 
to hear the complaint of the 
city 


re Herman 


against certain chemical 


ire vith plants in the State of New Jersey. 
Phe meer nvoived re The Barrett Co., the Ger 
(he il Co., the Corn Products Refining Co. and 
Spencer Kellogg & Sons, In As these corporations all do 
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H le an investigatior 
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fr list ition of acetic acid. These had been stored 
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ent fu f the fumes. The Barrett Co. operates 
lrating chine on its property and has now in 
) r the machines so that the fumes may he 
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R r op th St New \Y 
Importance of Scientific Research 
nanm Jen ) Dr. C. E. K. Mees. direct f 
rato! Kast K k ture 
( ( R este the por f 
I} ! Té out ne ‘ ( 
} . ft , vu} } 
t ] red ‘ rs T} noes No neces 
t: happines es fri the 
if ter rt, in iter vealtl reat 
f f dd ilth has mie 
‘ ‘ whic} ised by the 
rela ely ow cost the roads 
! r the windows and the heating, the in 
nd the better food distribution 
| I viedg Is¢ D ne technical men 1S applied 
he nee t is apphed was made in the 
‘ ("| is ime from the chemical labora 
t ! rigit t cannot be made without cheay 
: nd cheap alt ould not be made without an under 
f the stry of the alkaline metals which 
lis ! by Humphry Davy Electricity, which 
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plays so great a part in modern life, is generated by th 
rotation of wire coils in a magnetic field, and it was Fara 
day in his laboratory who first found that electricity could 
be produced in this way. All war waged on disease is based 
on the knowledge that disease is produced by micro-organ 
the existence of these micro-organisms was dis 
Pasteur; so that the history of every 
is that there is first a discovery in a laboratory, and then 
other discoveries are made which extend and parallel it, 
ind then it is developed in its own and other laboratories, 
nd then it is applied experimentally, and finally there 
comes the industrial development of its application. Each 
involves the introduction of other knowledge from the 
stock of knowledge -sometimes other parts of the 
from another 
modern civilization are built 


and 


Isms, 


covered by advance 


=Tt¢ D 
common 
sometimes knowledge science 


same science, 


Modern industry, then, and all 
on science 

If the 
the future the 


that have 


standard of comfort is to be further increased in 


obvious thing to do is to use the means 
past and to attempt by 


, ; 
most 


successful in the 


proved 


the development of more knowledge to gain more wealth 


Che inventions which have been made in recent years, espe 
cially in the field of electricity, show what could be done 
in this direction. Vast savings have been made by the 


electric lamps and refined and 


methods for telephones and telegrap! 


development of improved 
transmis- 

millions 
speaker believes that the ap 


cheapened 


The great electric companies are spending 


research, but the 
a large scale to industry has only 


sion 
on scientific 


plication of research on 


and may easily be extended enormously 
The greatest field for 


at first sight to offer no 


ust bevutr 


research is in directions which 


prospect of immediate profit 


the course of an investigation 


The X-ray was discovered in 

of some very obscure actions of minerals on photographi 
plates. One of the greatest discoveries in lighting technique 
came during a study of the absorption of gases in an 


lamp. A_ study of the emission of electric 
a hot wire produced the new types of waves 
wireless. It is 
of the and of the 
certain may be pos 
breaking down of atoms and 
which 


available 


evacuated 
corpuscles fron 


which are so important in connection with 


possible that by a study chemical atom 


which breaks up in cases it 
ble to produce artificially the 
from 
? 


transcend anything 


disintegration would 


that has 


thus to get power thelr 
far 


Should 


been before 


successful it 


possibilities for industri 


be lin itless 


this 


prove 





’ ] 1,1: 
and soc il development would 





“Journal of Electricity and Western Industry” 


kr largen ent of the editori al sc ope of the Jow nal of RE ‘ 


cur and change ! ts name to Journal of Electric 
and Western Industry were announced at a dinner given o 
Fel 1 in the Palace Hotel, San Francisco. The date marked 
tl thirty-fifth anniversary of the Journal of Electric 
which has been one of the McGraw-Hill publications sinc 
September, 1919 Robert Sibley will continue as editor 
he enlarged pape1 


Industry w 
industria 


Rlectricituy and Wester) 


evoted to the upbuilding of the West as an 
ection, and it will interpret Western progress through th: 
application of electi power, light and heat in industri 
omes In its enlarged scope the publication wi 
ord the progress of the far West not only of the electri 
ndustry as such but also of all industry dependent upor 
electrica energy. The fullest editorial support will | 
given to financing the huge building programs of 
Western electrical utilitic n the development of hydro-ele 
tric power, as this is held to be the wreatest sir ole asset 


he West 





Another Big Refinery for Wood River, III 


The Wileox Oil & Corporation, of Tulsa, Okla 
the erection of a large oil refinery at Wood River, I 
Wilcox, president of the corporation, announces tl 

will have a capacity of 20,000 bbl. and will 

the mid-continent fields by a pipe lir 
The Standard Oil and Roxana Petroleum companies alrea: 
Wood River, and the Empire Refineri« 


Gas 


the refinery 
connected with 


have refineries at 





Inc.. has more than 400 acres there for a similar purpose 
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Trade Trip to Caribbean Ports 


A formal call to commercial and financial institutions in 
the Central West to join in the trade schools to the West Current Market Reports 


1 





Indies and Central America has been issued by the Mis- 
sissippi Valley Association, Harry H. Merrick, president. «& —————————— ===, 
The cruise will start March 12 from New Orleans and will 


occupy a term of three weeks in visiting Caribbean points The Chemical and Allied Industrial Market 


cc (eo) x's : NEW YORK, Feb. 7, 1921 
= KOE = 


—— Although numerous inquiries for various chemic: 
| 


Personal reached the market during the past week, actual busine 


was not large and transactions were confined most 





























6 = J small lot trading. It is believed that the teady expanslol 











in inquiries is a forerunner to an increase in business. The 
A. E. ANDERSON, general manager of the Ivorydale plant acute declining tendency of the market during the past f 
of the Procter & Gamble Co. at Cincinnati, Ohio, was elected months, however, has created a feeling of extreme conser\ 
a vice-president and is succeeded by FRANK K. SKILLMAN tism among the domestic consumers, and the apparent 
as general factory superintendent. Mr. Skillman served the position is to operate for the present on a hand-to-mout 


company in various positions for over eighteen years at the basis. 
Port Ivory and Kansas City plants. Speculative interests have gradually got out of the mat 
WALTER BENEKE has resigned his position as instruct: and those close to the pulse of trading assert that cond 
. , varil " > ) ] ‘ rine 
ot chemistry at Cooper Union to accept a position as chen will be more normal by spring 
‘ r , Dory , lid ’ wf) wa } not ed mtel i 
st with the Monsanto Chemical Works, St. Louis, Mo. Prior Prices on solid ca c ada have not varied ma , 
: ’ ly o th weel Le reasonable that ~ Oo! 
to his connection with Cooper Union Mr. Beneke was wit! aquring tne WweeK It seems reasonabl — 
the Organic Salt & Acid Co. of Newark, N. J. resale spot supplies are exhausted, producers will come int 
.s — , , their ow? both caustic and soda ash Tl rene! 
Colonel G. A. BURRELL has returned to New Yerk (¢ ) -Y } . wy } | } 2 “ “ 
. ' . quotation ‘ard in leading quarters ranged NN 9.85 
after spending three months in Europe investigating mat EE SRS NE Germ = sinh - 


$3.95 per 100 lb. Moderate resale lots of soda ash ir 


: bags were offered at $2.10 per 100 Ib., pot New Yor 
JOHN DISARIO, chemist and metallurgist, is now in charge The 


ters relating to petroleum 


movement in this commodity was quiet throughout 


of ‘ nates itory, ¢ lect ric furnace and heat-treating of week, with the tone, however, quite teady Oadad tot 1 
oliette a< i & Fore re > , ' ; . . - 

Johette Casting & Forging , Ltd., Joliette, Que. ported chlorate of potash are on the market at verv : 
Major R. C. Ditto has been transferred from the Infa tive prices. Some are of the opinion that the \} pn! 
try to the Chemical Warfare Service. re latively small and that a few good buying orde1 \ 
W. A. DUNKLEY, who has been a gas engineer on thi probably clean up stocks. Quotations in the local marke 
staff of the l linois State Geological Survey, has accepted are heard trom Ala La« pet lb.. depenal! it por the t ile 
position with the U. S. Bureau of Mines and will be actin quantity and selle) The inside figure for foreign n 
in charge of the Urbana Station of the Bureau. Mr. Du rial, while the outside price is named by leading produce 

ey WI continue there the work on fuels processing W f.o.b. works It ; stated that a few arge orde! 
nicl e has been associated for some vears past tne hands of exporters, but the w e Variance ! 
, ; has retarded any actual busine 
Dr. OTTO KREss, for the past four years in charge of th: ' : 
t . Mod rat ’ tit = { yo: hy j ypiat if vole 
, 3 a . > . , aerate quantiti oO] re Lit ( ¢ ( 
pulp and paper work at the Forest Products Laborato , “er . 6 R 
laf - . . 1 nued oO reac! tne market a (ask ne} ' ep 
at Madison, Wis., left Jan. 25 to join the staff of the Co: : . . 
: ‘ 3 , were current that slightly under tl could be done 
solidated Water Power & Pape) Co., al Appleton, Wis. H F . : 
" : , irters ol r usil hut deale ! en ‘ 
will be engaged with technical problems in connection wit 
5 . - r< ne to s ice the iImside p ce Seco! nar ] 
the ontre an velopment I ulp and apel roau , 
: - agit ; ™ B ory, sae — ~~ ye til hipments i Ya se pel D Dy and To. ( 
Dr. Kress graduated as doctor of philosep! vy and chemist . ; A 
7 . ~ eems t be nolding well Vit some export bu ( ( 
at Columbia University in 1909 and engaged in pulp a1 : 
‘ ‘ : . W itl elass manutracture reaayv t re init ore no 
paper mill work with various companies, joining the Ba: be i: 
‘ . . nerats S Tt} outioot oO} tnis CO ocdit See 
sche Co., New York City, in 1912, where he remained unt : Pe : 
, . " ‘ . ! es are expected to trengtne materiall' Qu 
he took charge of the work at Forest Products Laborato: ; padi tea iia 
, 7 | tT : ol spot range from $55(@3535 per tor n bul Lo 
He is one of the founders of the Technical Associatior , 3 , tablisl 
’ ‘ prices oO rate of potash have been establishe 
the American Pulp and Paper Industry om , 
¥ producers, The extreme ange for pure double eftine 
R. B. LApoo, a mineral technologist on the staff of tl extends from 93@12c. per lb., depending upon th 
Bureau of Mines, is inspecting deposits of non-metals ind quantity. The inside price is for double ba; f 
he South ated and the outside figure for barrels of large cryst 
D \. LYON, chief metallurgist, E \. HOLBROOK, chiet Lower prices are now effective for the different vrace 
I 
netal mining engineer, and H. E. Myer, chief clerk, of t! f refined sulphu Sulphur flour, 100 per cet 
U. S. Bureau of Mines, are in Berkeley attending a co ned, is offered at $2.50@$3 per 100 Ib. in barre B: 
erence of the superintendents of the Bureau’s Wester: are obtainable at $2.25@S582.75 per 100 Ib., depend 
I 
experiment stations and the deans of the various mini! uantity. Sulphur roll, 100 per cent pure, ranges fr 
schools with which the Bureau is co-operating $2@$2.70 per 100 Ib., depending upon containers and quat 
Major C. W. MASON has been transferred from tl! tity Moderate quantities of resale bleaching cle 
Infantry to the Chemical Warfare Service He will be offered by second hands at 24c. per | n large aru 
gned to the command of a battalion of gas troops at Niagara Falls Spot material was quoted at o pel 
Lakehurst. lhe market looked quite steady, with a marked hiprovemerl 
, , n inquiries and orders 
W. W. ODELL, who has been conducting fuels carboniza . ‘ 
on investigation at the Urbana Station of the U. S. Bureau CoOAL-TAR PRODUCTS 
f Mines, has been transferred to the Washington office ;, , 
, : . While business in general in the coal-tar product ike 
vhere he will assist in lignite carbonization studies. : : ; 
has been on a limited scale throughout the week, the 
> . . . Pn . ° . e , . e et} ts } 
W. R. SMITH, professor of chemistry, Lewis Institu has shown considerable improvement. Color manufactur 
{ hicago, spoke before the Chicago Chemists’ Club recent] have not changed their attitude in regard to price and the 
Why I Believe in Ions. quotations heard at the beginning of the week were larg: 
W. M. WEIGEL, a mining engineer who has been in t! in force at the close. Good reports from various mills kee] 
mploy of the Missouri Cobalt Co., has been employed by coming in showing a resumption in operations, with ful! 
the Bureau of Mines to specialize in non-metallic matters time in some quarters Resale lots of intermediates, wl 


He will be stationed at Tuscaloosa, Ala. mostly in small quantities, are again a little more fre 
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offered. The crude market is showing somewhat more activ- 
ity on some items, while others are still quiet. 

Benzene is moving in better volume and prices continue 
steady around 30@36c. per gal. The consuming demand for 
anthracene is improving, but the supply is limited. Pro- 
ducers of prime white naphthalene flakes are firm in their 
prices at 9@10c. per lb., while resale lots are heard in 
various directions at 8@8i4c. per lb. Producers’ prices on 
U.S.P. salicylic acid are quoted around 27@30c. per Ib. 
Business has been very limited of late, owing to the lack 
of interest shown by domestic consumers. Prices on aniline 
oil on spot are rather weak at 21@2lic. per lb. Pro- 
ducers’ prices are still at variance and range from 23@28c. 
per lb. Resale lots are plentiful on the market and in more 
or less distress. Second hand lots of beta naphthol, tech- 
nical, could be had in good volume at 30c. per Ib., although 
sales have been made during the week as low as 28c. 
Producers are holding their prices up around 40@45c. per 
lb., although in some quarters contracts have been offered 
at 35c. The market is very much disturbed and buyers are 
entering bids at figures well below the market price. 

Prices on dimethylaniline are generally unsteady, 
although somewhat firmer than last week. Offers are heard 
at 55c. per Ib. in the resale market, while some holders 
are asking as high as 65c. Little business is being trans- 
acted and consumers seem unwilling to come into the mar- 
ket in spite of the comparatively low price. Second-hand 
lots of diphenylamine are offered in several directions at 
prices well below the cost to manufacture. Offers are made 
at 60c. per lb., but it is quite well understood that this 
figure could be shaded in the face of firm business. Pro- 
ducers are naming prices around 70@75c. per lb., according 
to quantity. Manufacturers’ figures on paranitraniline are 
given around $1@$1.05 per lb. Reports are still current, 
however, that odd lots are being held down to 90c. per Ib. 
in several quarters. In the absence of firm business it 
has been impossible to determine what is the actual market 
value. 

A wide difference exists between producers’ prices and the 
resale market on paratoluidine. Offers have been heard as 
low as $1.25 per lb., while one producer is still quoting as 
high as $1.60. The general quotation ranged from $1.30@ 
$1.40 per lb. The consuming demand for beta naphthyla- 
mine continued of a moderate routine nature. Producers in 
some quarters say they are better able to supply regular 
quantities, and quote the sublime variety at $2.25@$2.40 
per lb. Spot stocks of phenol are comparatively low and 
prices are holding fairly well around 10@l11c. per lb. The 
inquiry has been very dull and actual sales were few. In 
view of the present scarcity of spot material any consider- 
able amount of business would probably force prices up 
further. There seems to be little inclination, however, for 
the consuming trade to enter the market to any extent. 


The Chicago Market 
CHICAGO, Feb. 4, 1921. 


Steady progress in the return to a solid price basis was 
marked by new contract figures on soda ash and caustic 
soda. Soda ash, previously quoted at $1.824@$1.90 per 100 
lb. for 48 per cent f.o.b. works, is now priced $1.724@$1.75. 
This quotation is for carload quantities. Caustic, 60 per 
cent base, in car f.o.b. works is now $3.50@$3.60 per 100 Ib., 
which is about 15c. under previous offerings. A good busi- 
ness is being maintained and present price seems firm. 
Bleaching powder, quoted on contracts at 3c. per Ib., is 
reported as selling as low as 2jc. from second hands, spot 
demand being weak. Little interest is seen in sal soda, 
prices ranging from $2@$2.50 per 100 lb. out of local stock. 

Barium chloride, in ample supply at $85@$90 per ton, 
seems to be getting topheavy from a recent influx of im- 
ported stock, and lower prices are looked for. Bichromate 
of soda, more plentiful in supply and weak in demand, is 
quoted at 9ic. per lb. from spot stock. Soda cyanide re- 
mains in short supply and the price is firm at 35c. per Ib. 
Soda prussiate is weak, quotations ranging from 18@20c. 
per lb. Slackness in glycerine trade continues, with current 


quotation on ¢.p. grade being 20c. per Ib., with but few 
transactions recorded. 


Trading in alcohol is quiet, stocks being larger than 
seems justified by demand. The ethyl grade, 190 proof, is 
$5.10@$5.35 per gal.; methyl grade, 95 per cent, $1.28@ 
$1.32 per gal.; denatured, complete, 75@80c. per gal. 
Formaldehyde remains down around 20@2Ic. per lb., with 
consumption slow. 


VEGETABLE OILS 


Declines have been noted in the entire line of vegetable 
oils during the past few weeks. Interest is lacking in crude 
cottonseed oil, offered for prompt shipment at 6c. per Ib. 
f.o.b. valley. Texas offerings are 5%c. per lb. Large lots 
of Manila grade coconut oil changed hands last week at 
8{c. per lb. in buyers’ tanks f.o.b. Coast. This is nearly 
le. off former pricings. Ceylon grade is offered on the 
Coast at 9c. per lb. Corn oil, diminished in supply and 
still in weak demand, is offered for February delivery in 
sellers’ tanks at 64c. f.o.b. Chicago. Soya bean oil, also in 
poor demand, is nominally 1037@1\Ic. per lb. for edible grade, 
in Chicago stock. Inactivity in consuming industries is 
causing this market to continue weak on all items. 


CoOAL-TAR PRODUCTS 


The market for crudes is in a little better shape except in 
the case of napththalene, which is still plentiful on the spot. 
Flakes are quoted at 9@10c. per lb. and balls at 10@1Ic., 
but it is reported that bone fide orders would produce sharp 
shading. Benzene, water white grade, is 33@33h4c. per gal., 
and reports are heard of limited transactions at a lower 
figure. Solvent naphtha is weak in demand, water white 
grade being quoted at 28@30c. per gal. and crude at 
16@19c. 

Among the intermediates, aniline oil and aniline salt 
are representative. In the face of numerous inquiries the 
price is off, the oil being offered at 29@30c. per lb. by pro- 
ducers and down as low as 22c. by second hands. The 
salt is a little firmer, 29@32c. being the quoted range, with 
some business done at the lower figure. Benzyl chloride 
is subject to lively inquiry and the current quotation is 
around 28c. on the 95 per cent and 23c. on the crude. 


The St. Louis Market 
St. Louis, Feb. 4, 1921. 


The feeling of cheerfulness reported two weeks ago has 
spread until heavy chemical producers are looking forward 
to a resumption of a fair amount of activity during the 
month of February. This optimistic mood of producers 
is being backed up to some extent by buyers. One of the 
largest producers reports that orders are coming better at 
present than at any time during the last forty days and 
that shipments scheduled for February will be consider- 
ably higher than those for January. It is admitted, how- 
ever, that even with the present increase in sales the 
market would be characterized as somewhat slow during 
normal times. 

The 98 deg. sulphuric acid is being shipped in fair 
amounts on a quotation of $24 per ton f.o.b. works. The 
market for the 66 deg. sulphuric acid has held up well 
during the past two weeks, the demand being fairly strong, 
and the price remaining unchanged at $20@$21 per ton and 
lfc. per lb. in carboys. The demand for the 60 deg. sul- 
phuric acid is quiet. It is being quoted at $16 per ton and 
lic. per lb. in carboys. Inquiries for oleum continue good, 
with sales bettering somewhat. Producers are asking $28.50 
per ton. 

Muriatic acid is showing flashes of activity and produc- 
tion has increased somewhat. Current quotations are 
13@2c. per lb. in carboys and $25 per ton in bulk. 

The demand for sodium bisulphate has slowed down to a 
very conservative level once more, though shipments on 
contract are holding up well. It is being quoted at $7 to $8 
per ton. 

Nitric acid is in better demand with prices at the same 
level as they were two weeks ago. Quotations are $7 per 
100 lb. for the 36 deg. test and $10 per 100 Ib. for the 42 
deg. Standard mixed acid is unchanged in price from its 
quotation of two weeks ago, lic. per lb. of sulphuric content 
and 11ic. per Ib. of nitrie content. 
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The Iron and Steel Market 
PITTSBURGH, Pa., Feb. 4, 1921. 

The stagnation in the iron and steel market is even more 
pronounced than at any previous time in this depression. 
That, however, is what should have been expected, since 
there has been no such change in fundamental economic or 
financial conditions as would produce an improvement. 

Readjustment in commodity prices and wage rates is by 
no means completed, if indeed it is more than well begun 
As to financial conditions, if the operation of the Federal 
Reserve banking system prevented the development of a 
panic or financial crisis, then the fundamental conditions 
that usually cause such a phenomenon must have been 
present and their other results must be expected. The steel 
industry has noticed recently a great slowing down in. pay 
ments in some quarters, and as it normally does a cash 
business, this is a suggestive symptom. 

The rate of pig iron production by merchant furnaces 
and independent steel works furnaces has continued to 
decrease. Taking the iron and steel industry as a whole 
and considering the high operating rate of the Steel Cor- 
poration on the one hand and the low operating rate of 
the independent steel works and the merchant blast furnaces 
on the other, the rate of production in both pig iron and 
steel ingots is now approximately 60 per cent of actual 
productive capacity. 

STEEL PRICES 


While there are many rumors in circulation of cut prices 
being made, that is, as noted in last report, really a psy- 
chological phenomenon always observed in the steel indus- 
try in a time of depression. In previous periods most of 
the rumors proved unfounded, and that is the case now. 
With the exception of plates, steel prices in general are 
being very well held indeed. As to plates, the market 
should be quoted at 2.50c. rather than at the Industrial 
Board price of 2.65c. There is no question that plates 
have been and can be bought at 2.50c., although not only 
the Steel Corporation but several independents are rigidly 
adhering to the 2.65c. figure. Otherwise the market re- 
mains quotable at Industrial Board prices: Bars, 2.35c.; 
shapes, 2.45c.; blue annealed sheets, 3.55c.; black sheets, 
4.35¢.; galvanized sheets, 5.79c.; plain wire, 3.25c.; wire 
nails, $3.25; standard steel pipe, 573 per cent basing dis- 
count; hoops, 3.05c.; tin plate, $7 per base box, 100 lb. The 
tin plate quotation is on “production plates.” Mills having 
odd lots in stock would probably sell such material at the 
usual concessions, and there are stocks held by middle 
interests, chiefly intended originally for export, that can 
be picked up at $6 or less by those who are content to take 
misfit sizes. 

Nuts and bolts, reduced last week by fully 20 per cent, 
following other reductions last year, have been quite steady, 
although not in good demand. They may be regarded as 
one of the manufactures of steel that have been fully ad- 
justed down to the mill prices now ruling for their raw 
material. Rivets are 4c. and railroad spikes 3.65c., prices 
that suggest need of further revision. This week the base 
price of chain was reduced from 7.25c. to 6.75c., while the 
differentials for smaller sizes were reduced, whereby some 
sizes are reduced altogether by Ic, and others by 1.25c. The 
war control price was 7.50c., the lowest price since then, 
during the second half of 1919, having been 5.75c. The 
quoted price refers to 1l-in. proof coil chain. 


Pic IRON 


There have been offerings of foundry iron by producers 
on the basis of $29, valley basis, or $1 under what was 
previously quotable as the market, but buyers show no in- 
terest in this price and no disposition to suggest a price in 
which they would be interested. Bessemer and basic remain 
quotable at $32 and $30 respectively, but these prices are 
altogether nominal, subject to revision by furnaces in 
case any disposition is shown to buy even a moderate sized 
tonnage. At the meeting of the American Pig Iron Asso- 
ciation stocks in merchant furnace yards were reported as 
slightly under 400,000 tons, and undelivered tonnage on 
books 1,500,000 tons, equal to about seven weeks of produc- 
tion at a fairly full rate or four months at present rate. 
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General Chemicals 


CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Acetic anhydride. .. Ib 

Acetone. are Ib 

Acid, acetic, 28 per cent 100 Ibs 
Acetic, 56 per cent. 100 Ibs 


Acetic, glacial, 99} per cent, carboys, 


100 Ibs 
Boric, crystals. Ib 
Boric, powder ae Ib 
Citric ‘ ; Ib 
Hydrochloric . et 100 Ib 
Hydrofluoric, 52 per cent Ib 
Lactic, 44 per cent tech Ib 
Lactic, 22 per cent tech ib 
Molybdiec, C. P Ib 
Muriatic, 20 deg. (see hydrochloric) | 
Nitric, 40 deg pare Ib 
Nitric, 42 deg Ib 
Oxalic, crystals Ib 
Phosphoric, Ortho, 50 per cent solution.lb 
Picric aa ib 
Pyrogallic, resublim ed lb 
Sulphuric, 60 deg., tank cars tor 
Sulphuric, 60 deg., drums ton 
Sulphuric, 66 deg., tank cars ton 


ton 


ton 


Sulphuric, 66 deg., drums 
Sulphuric, 66 deg., carboys 
Sulpburic, fuming, 20 per cent (oleum 


tank cars tor 
Sulphuric, fuming, 20 per cent (oleum) 
drums om ton 
Sulph iric, fuming, 20 per cent (oleum) 
carboys scam eee ton 
oy Be Rens ib 
PRE GO Vi acicsacs noose lb 
lartaric, crystals........ . . Ib 
Tungstic, per Ib. of WO Ib 
Alcohol, Ethyl...... gal 
Alcohol, Methyl (see methanol) 
Alcohol, denatured, 188 proof gal 
Alcohol, denatured, 190 proof gal 
Alum, ammonia lump ‘ Ib. 
Alum, potash lump Ib 
Alum, chrome lump ib 
Aluminum sulphate, commercial Ib 
Aluminum sulphate, iron free Ib 


Aqua amm ‘nia, 26 deg., drums (750 |b.) .Ib 
Ammonia, anhydrous, cy! (100-150 1b.) .1b 
Ammonium carbonate, powder 5 
Ammonium chloride, granular (white 
salamoniac) (nominal) Ib 
Ammonium chloride, granular (gray sal- 


ammoniac) ee Ib 
Ammonium nitrate............. Ib 
Ammonium sulphate.......... 100 Ib 
Amylacetate .......... gal 
Amvlacetate tech a gal 
Arsenic oxide, (white arsenic) Ib 


Arsenic, sulphide, powdered (red arsenic) lb 


Barium chloride . ; ton 
Barium dioxide (peroxide) ib 
Barium nitrate. . Ib 


Barium sulphate (precip.) (blanc fixe)..ib 
Bleaching powder (see calc hypochlorite) 
Blue vitriol (see copper sulphate) 

Borax (see sodium borate) cma 
Brimstone (see sulphur, roll) 


EPOTRERG . .cccccees ib 
Calcium acetate 100 Ibs 
Calcium carbide Ib 
Calcium chloride, fused, lump ton 
Calcium chloride, granulated Ib 
Calcium hypochlorite (bleach’g powder) Ib 
Calcium peroxide ‘ Ib 
Calcium phosphate, monobasic Ib 
Camphor - Ib 
Carbon bisulphide Ib 
Carbon tetrachloride, drums ‘ Ib 
Carbonyl! chloride (phosgene). ... Ib 
Caustic potash(see potassium hydroxide) 
Caustic soda (see sodium hydroxide) 
Chlorine, gas, liquid-cylinders(1001b.). .1b 
Oe err swe b 
Cobalt oxide aki Said yale 
Copperas (see iron sulphate) , 


Copper carbonate, 
Copper cyanide..... : 
Copper sulphate, crystals. .... Ib 
Cream of tartar (see potassium bitartrate) 
Epsom salt (see magnesium sulphate).. 
Ethyl Acetate Com. 85%.... ; gal 
Ethyl Acetate pure (acetic ether 98%, to 
100°) 


green precipitate Ib 


) 


Formaldehyde, 40 per cent.......-..-.Ib 
Fusel oil, ref......... gal 
Fuse! oil, crude. gal 


Glauber's salt (see sodium sulphate) 


Glycerine, C. P. drums extra. Ib 
lodine, resublimed. Satdia Ib 
Iron oxide, red....... OPES e Ib 
Iron sulphate (copperas) . 100 Ib 
Lead acetate, normal........... ee” 
Lead arsenate (paste)................1b 
EMO GHAPARS, 0 009: -cccccceees 5 anit ie ee 
i ee ete ee hens ; ~ * 
Lithium car bonate.......... . Ib 
Magnesium carbonate, technical Ib 
Magnesium sulphate, U.S. P.....190 ib 


Magnesium sulphate, commercial..190 ib 
— % =e er 

Methanol, pure. a Sram ainaegte 
Nickel salt, double ...................1b 


Nickel salt, single ii achcica ntaie'e lb 
Phosgene (see carbony! chloride). =n 
ree . Ib. 
Phosphorus, yellow. ...........- ae 
Potassium bichromate............ .. «lb. 


a 
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Carlots 
13 $0 133 
00 3.25 
00 6.25 
50 11.00 
144 15 
154 16} 
60 175 
15 16 
10 11] 
04) 05} 
00 4 50 
07 07} 
08) 09 
18 18} 
15 154 
40 3? 
00 19 00 
00 22 00 
00 24 00 
00 26.00 
0 35 00 
45 - 47 
044 4) 
054 06 
13 - 13} 
02; 02} 
03 03 
07 17} 
30 32 
14 11} 
08} C8 
09 094 
09 09 
30 3 40 
10 104 
14 144 
00 70 00 
24 25 
10 10} 
043 05 
50 - 52 
00 2.05 
04 043 
00 29.00 
Ol 02 
023- 03 
08 - 08} 
12 12) 
.09 - 094 
.22 - 23 
063 - 064 
18 - 183 
25 1.50 
in 12 
08i- 09 
104 11 
50 3.00 
45- 46 
14}- 14} 
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Less Carlots 


$0.33 -$0 35 Para-dichlorbenzene Ib 
20 40 Paranitroaniline it 
40 45 7 Para-nitrotoluene b 
j 1? Para-pher vienediamune | 
10 1 ~ Para-toluidine Ib 
65 70 Phthalie anhydrid lt 
14 15 lé Phenol, U. 8. P., drur dest 240 Ib 
00 Pyridine gal 
mm ” ite iol, technica ] 
) 1? tesorctir 1 
0) ) 6f Salievlic acid, te in | 
) ; ) Sahevhe acid 5. | 
¢ 27 27 Sak 
> 25 Solvent 1. iter 100 
so t " ‘ } } ‘ bor 
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, 
' hil i 
; oo > OO I hil 1 ! l 
) | 
} 
4 44 
} \ 1 100 @a 
> ) ) \ i irum 
‘ . ink Car Lv 
0 3 > \ in dr on ra] 
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8 00 yt f 
‘ ay 7 ye . 
6 Waxes 
j / § 
2 50 ? ! 
( f 
| »2? — ax 
14 14 x, white p 
90 3 95 4 25 . j 
+ ara ( 
0) ar LO t to t 
Y, 7 | 
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4 04 l’a ti hw ‘ 
‘1 2 
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2 >} | t rim 12% ’ 
; 04 | ' 1? 
4 , 128-1 
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Flotation Oils 
? All pri New ) ’ 
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j SU 
ul 
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Clive aul, commercial zal at iat Ores and Semi-finished Products 
itm, Lagos ) ( 

alm, Niger Ib 07 07; ee ee ee = 

> it onl, crude, tank cars (f.0.b. mill) Ib 06 07 All f.o.b. N York, Un oe . 


I 
I 
Pear ‘ / 
Poansnt lr “ 3 13 cane . 
Peam il, refined, in bb! ; Ib ;' + - Bauxite, 52 4) content, lees than 2 Fe) - 
Rapexced ot efined in bb ea 1 20 1 25 to 20° silica, not more than H 4°; moistur rrosston $1 Ww $ 
> s 
hapesecd b:own, in bbls — . . Chrome ore, Calif. concentrates, 50 ' 
Sova bean oi! (Manchurian), in bbls. N.Y It 08 08 CroO ‘ 61 
, 4 u 1 } 
~ s ben tar irs. fob... Paci coast U5 Chrome ore, 50 Cro tai Atlant: on 
board unit ) ) 
FISH cr 
bead oke, foundry, f.o.b. over nett ( »0 
1 ache y $0 48 $0 50 Coke, furnace, f.o.b. oven tt > 00 
) st | enhadet g 90 . Coke, petroleur efiner t ti } } tt >) 00 
White t i menhade ga Pe »4 I par, lurnp, f.o.b. Tonu \ \ 15 00 
Blo ra 88 bk luorspa urd dor t ed rs 
Nentucks 1 Ihines t ) 
Ilmenit 2 Pile. p 
° ° Nangane ) 0 \I i \ ti rt ~ j 
Miscellaneous Materials + ee Lad meas Bes ie 
Nl bd 85 \lose, 1 
‘ t Nonazi inl Pho c., A ‘ 
ly rite “p i \t t | 
rut ] if | gx ¢ ( 4 | ite SI . 
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| 
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samuiened. tate 4 3 Non-Ferrous Metals 
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( yy ‘ a 3 r 
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I 
th, ¢ i 
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| 
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Refractories : 
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. e 
45 ( 4 
( 40 4 ( ( 
OLD METALS 
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Ine 4 
| ) 
, ‘ 
Chi 7 
~ ) { ». J ; 
- ws Ji es, 1.u.0. Jit l ! i 
. to. 1 
Ferro-Alloys ; 
\ W 
Derreretimtitenien, 09-80%. tab. Structural Material 
! i ‘ \ t 4 ; 
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hrome, per Ib. of Cr. contai 4-( 
i rt ( ) 
rOmMangAneEst 76-80 Nin, domesti v t ) ( ‘ \I ‘ ‘ 
nganese, 76-80 Mo, Engh are t ! OU . \ 
tne en. 18-22; Mn gross t ‘ . a . 
c 1 x1 ) ictura > 49 > s ? +/ ; 
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Construction and 
Operation 


Colorado 
LA VETA—City had plans prepared for 
onstruction of sewerage system, including 
Inhoff tank, gravel bed filtration and 
hlorine plants. J. O. Francisco, engr. 


Florida 
KISSIMMEE—Tucker Brick Co. plans to 
ebuild brick plant which was _ recently 
lestroyed by firs Estimated cost, $15,000. 


Illinois 
LITCHFIELD—City plans water-works 
mprovements and rae A tion Yr filtration 
plant Estimated cost, $200,000. JI. W. 

Allen, City Hall, city clk. 


Indiana 
INDIANAPOLIS—C. & A. Potts & Co., 
816 West Washington Ave., plans to build 
l-story, brick and steel foundry on Blake 
St Estimated cost, $45,000. Architect not 
elected 


lowa 

BUFFALO CENTER—C onsolidated 
School Dist. is having plans prepared for 
the construction of a 2-story, 82x145-ft. 
rein.-con, and brick high school here. A 
chemical laboratory will be installed in 
same Estimated cost, $150,000. G. L. 
Lockhart, 294 Endicott Bldg., St. Paul, 
Minn., archt. 

OTTUMWA—tThe Bd. Educ. will receive 
bids until Feb. 23 for construction of a 
%-story rein.-con. and brick high school. A 
chemical laboratory will be installed in 
same Estimated cost, $700,000. Croft & 
Boerner, 1006 Marquette Ave., Minneapolis, 
irchts Noted July 21 

UTE—C. W. Hitchen, city clk., will re- 
ceive bids until Feb. 15 for the construction 
of about 19,000 lin.ft. vitr. pipe sewer, 
ettling tank and twin Sites beds Esti- 
mated cost, $50,000. E. E. Carlson, Battle 
Creek, engt 


Illinois 


SPRINGFIELD—City Water Dept. plans 
to build water softening and iron removal 
plant Estimated cost, $75,000. Burns & 


McDonnell, 400 Interstate Bldg Kansas 
City, Mo., engrs 
Michigan 
DETROIT—Park Davis & Co., Atwater 
St. and McDougall Ave., will soon award 
the contract for construction of a T7-story, 
00x248-ft. brick, steel and rein.-con. fac- 


tory. Smith, Hinchman & Grylls, 710 Wash- 
ington Arcade, archts Noted Jan. 19. 

+RAND RAPIDS—City will receive bids 
_— Feb. 15 for construction of a filtra- 
tion plant Estimated cost, $400,000 R. 
Ee. Harrison, 1260 Nicholas Bldg., Toledo, 
ng 


Minnesota 


COOKSTON — Miller Tanning Co., 615 
Woodland Ave., having plans prepared for 
the construction of a 2-story, 50x50-ft. 
concrete tannery hers Estimated cost, 
$13,000. E. T. Gillies, 248 McKnight Blidg., 
Minneapolis, engr 

MANKATO—The Immanuel Hospital As- 
ociation is having plans prepared for con- 
struction of a 3-story rein.-con. and brick 
iddition to hospital on Washington and 
Ford Sts A clinical and pathological labo- 
ratory and X-ray department will be in- 
stalled in same Estimated cost, $150,000. 
Schippel & Schmidt, Kruse Bldg., archts. 


Noted Dec 5 
Ohio 


CLEVELAN D—Bd. Educ. is having plans 
prepared for the construction of a 3-story, 
brick and steel high school on East 116th 
St. and Corlett Ave A chemical labora- 
tory will be installed in same. Estimated 


cost, $2,000,000. W. R. McCormack, East 
6th St. and Rockwell Ave., archt. 


CLEVELAND—Bd. Educ. is having plans 
prepared for the construction of a 2-story, 
brick and steel high school in Collinwood 
Dist. A chemical laboratory will be in- 
stalled in same. Estimated cost, $2,000,000. 
W. R. McCormack, East 6th St. and Rock- 
well Ave., archt. 

GENEVA—Bd. Pub. Affairs will receive 
bids until Feb. 15 for enlarging and improv- 
ing water filtration plant here, including 
construction of new filter plant with 1,000,- 
000-gal. capacity. P. Burgess, 41 East 
Broad St., Columbus, engr. 

GIBSONBURG — Kelly Island Lime & 
Transport Co., c/o J. A. Kling, pres., 
Leader-News Bldg., Cleveland, has awarded 
the contract for the construction of a 
l-story, 50x130-ft. hydrating lime plant 
here, to Forst City Steel & Iron Works, 
1500 West 110th St., Cleveland. Estimated 
cost, $50,000. 

NEWARK—Leonard Oil Gas Co. plans 
to build an oil refinery here. Rust Engr. 
Co., 1901 Fifth Ave., Pittsburgh, Pa., engrs. 


Oklahoma 


MOUNTAIN VIEW—City is having pre- 
liminary plans prepared for construction 
of sewerage system and disposal plant. V. 
V. Long & Co., 1300 Colcord Bldg., Okla- 
homa City, engrs 


Pennsylvania 


READING—Bd. Educ. 8th and Washing- 
ton Sts., plans to build 3-story, 300x300-ft. 
concrete high school. A chemical labora- 
tory will be installed in same. Architect 
not selected, 


South Dakota 


ABERDEEN — Bd. Educ. receives bids 
about Apri! 2 for construction of a 3-story, 
rein.-con. and brick high school. A chem- 
ical laboratory will be installed in same. 
Estimated cost, $300,000. W. W. Beach 
Co., Sioux City, Iowa, archts. 

BELLEFOURCHE—Bd. Educ. will soon 
receive bids on 42x60-ft. rein.-con. and brick 
first unit of a 2-story high school. A chem- 
ical laboratory will be installed in same. 
Estimated cost, $100,000. W. W. Beach 
Co., Sioux City, archts. 


Tennessee 


ALTON PARK —The Du Bois Rubber 
Co., 315 Volunteer Bldg., let contract for 
the construction of a 2-story, 40x50-ft. 
rubber plant here, to Chickamauga Quarry 
& Constr. Co., Chickamauga. Estimated 
cost, $100,000. 


Texas 


DALLAS—City plans the construction of 
a water purification plant, 15,000,000-gal. 
capacity. Estimated cost, $500,000. G. D. 
Fairtrace, city engr. 

GRAHAM—City plans to construct reser- 
voir dam on Salt Creek, extend water 
mains, enlarge pumping plant and filtration 
bed and extend and enlarge sewage disposal 
plant Estimated cost, $100,000. H. E. 
Elrod Eng. Co., Interurban Bldg., Dallas, 
consult. engrs. 

TERRELL—City has awarded the con- 
tract for the construction of a pump house 
and filtration system, including oil engines 
and 2 pumps, to Merkle Machinery Co., 
Tulsa, Okla. Estimated cost, $47,850. 

WACO—Herring Ave. Methodist Church 
is having plans prepared for the construc- 
tion of a 8-story, 75x100-ft. brick and con- 
crete hospital on Herring Ave. A chemical 
laboratory will be installed in same. About 
$100,000. R. H. Hunt Co., Southwest Life 
Bldg., Dallas, archts. 


Wisconsin 


KAUKAUNA—Molock Co. is in the market 
for brass foundry equipment, including 
ovens. 

RACINE—wWisconsin Gas & Electric Co., 
Public Service Bldg., Milwaukee, has 
awarded the contract for the construction 
of a 2-story, 40x60-ft. brick and concrete 
gas plant addition to Bingard & Christian- 
son, 2220 Kinzie Ave. 
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Coming Meetings 
and Events 


AMERICAN CERAMIC SocretTy will hold its 
annual meeting Feb. 21 to 24 at Columbus, 
Ohio, with headquarters at the Deschler 
Hotel. 

AMERICAN CHEMICAL Society will hold 
its sixty-first meeting at Rochester, N. Y., 
April 26 to 29 

AMERICAN ELECTROCHEMICAL Society will 
hold its spring meeting at Atlantic City 
April 21 to 23 inclusive. Headquarters will 
be at the Hotel Chalfonte. 

AMERICAN ENGINEERING COUNCII will 
meet at Syracuse, N. Y., Feb. 14 and 15 

AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS will hold its spring meeting June 
20 to 24 at Detroit. industrial excursions 
will be made to Ann Arbor, Saginaw, Mid- 
land and Bay City. 

AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will —.* its 
spring meeting Feb. 14 to 17 in New York 
City. 

AMERICAN OIL CHEMISTS’ Society (for- 
merly the Society of Cotton Products 
Analysts) will hold its twelfth annual meet- 
ing in Chicago May 16 and 17. 

AMERICAN PAPER & PULP ASSOCIATION 
will hold its annual meeting at the Waldorf- 
Astoria and Hotel Astor, New York City, 
April 11 to 15. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS will hold its spring meeting at the 
Congress Hotel, Chicago, May 23 to 26. 

AMERICAN SOcIETY FOR TESTING MATE- 
RIALS will hold its 1921 annual meeting in 
the New Monterey Hotel, Asbury Park, 
N. J., during the week of June 20. 

CHAMBER OF COMMERCE OF THE UNITED 
STATES will hold its ninth annual meeting 
in Atlantic City April 27, 28 and 29. 

NATIONAL PETROLEUM CONGRESS will meet 
at the Hotel Baltimore, Kansas City, Mo., 
March 22 to 25. 

NEW JERSEY CHEMICAL Socrety holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

THE NATIONAL EXPOSITION OF CHEMICAL 
INDU STRIES (SEVENTH) will be held during 
the week of Sept. 12, in the Eighth Coast 
Artillery Armory, New York City. 

Dr. EpGAR F. SMITH will address the 
joint gathering of the New York Section 
of the American Electrochemical Society 
and the American Chemical Society, and 
the American sections of the Society of 
Chemical Industry and the Société de 
Chimie Industrielle at the Chemists’ Club 
on the evening of Feb. 11. His subject is 
“Research.” 

The following chemical societies will meet 
at Rumford Hall, Chemists’ Club, New York 
City, as follows: Feb. 11, American Elec- 
trochemical Society, joint meeting with 
Society of Chemical Industry, American 
Chemical Society and Société de Chimie 
Industrielle; March 11, American Chemical 
Society ; March 25, Society of Chemical In- 
dustry; April 22, Society of Chemical In- 
dustry, joint meeting with American Elec- 
trochemical Society, Société de Chimie In- 
dustrielle and American Chemical Society ; 
May 6, American Chemical Society, Nichols 
Medal award: May 13, Société de Chimie 
Industrielle, joint meeting with American 
Chemical Society, Society of Chemical In- 
dustry and American Electrochemical So- 
ciety ; May 20, Society of Chemical Indus- 
try: June 10, American Chemical Society 





Manufacturers’ 
Catalogs 


PITTSBURGH IRON & STEEL FOUNDRIES Co., 
Pittsburgh, Pa., is distributing an attrac- 
tive booklet on “Adamite in the World's 
Work,” which illustrates and describes the 
performance of Adamite under severe op- 
erating conditions. 

Tue Norton Co., Worcester, Mass., calls 
attention to a catalog on “Balancing Equip- 
ment for Grinding Wheels.” Illustrations 
and descriptive matter are given, together 
with prices. 

WALLACE & TIERNAN Co., INcC., New York 
City, announces Technical Publication 23 
on “Modern Bleaching Methods,” which are 
based on the use of liquid chlorine with 
control equipment. 

THE HARDINGE Co., New York City, calls 
attention to Catalog 8, on the Hardinge 
conical mill, and Grinding Data No. 4 and 
No. 
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